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SUGGESTIONS TO TEACHERS 

ON THE METHOD OF USING THW WOSK. 



Fob a coone of mental arithmetic, adapted to the capacities of very _ 

pupils, they may take the mental exercises in each rule, as far aa the i 

example for the nlate. Thii course is not meant to include any of the exercisce 
ftyled '* Questions on the foregoing.*' 

Thin course embrace* the whole of the first 90 pages, together with the arith- 
metical tables, extending to the Appendix. The necessity of impressing them 
tables on the minds of pupils at an early age is luftVaeatly obvious. When the 
pupil is perfect master or this course, as will, most probably, be the case after 
one or two reviews, the teacher will find no difficulty in making bisa " m " 
stand the operations by slate. He may then take the whole in course. 

- In every school, it would be well to institute classes ; and as there are i 
•ny answers given to the mental questions, the pupils may be allowed to read) 
in their turns the questions from the book *, thus giving the teacher no ftkthe* 
trouble than occasional corrections. By this, the reader will perceive, that the 
work may be used to advantage in monitorial schools, as the former e d i tion s 
have been. In large schools these corrections may be made by an advanced 
scholar, instead of the teacher. Whenever an advanced scholar takes up the 
book with a view of profiting from it, he should omit nothing as he pro- 
grouses, but make it his practice to qualify himself to answer any question, In 
the mental exercises, rules, or respecting the reason of the operations. 

Teachers will find it to be a useful occupation for their scholars, to assign 
them a morning lesson, to be recited as soon as they oome into school. WitH 
little exertion on tho part of teachers, pupils in this way may be made assidu- 
ous and ambitious, very much to their advantage, and to the eredk of their 
teachers. 

The mental questions, under the head of" Questions on the foregoing," will^ 
intelligently answered, furnish to committees an admirable test of the pupiPs 
knowledge of this subject. 

The Appendix is designed for those who have time and opportunity to devote 
to the study of the more abstruse parts of mathematics. 

ffbte. Lest some may mistake the object of the figures in the parentheses, 
It may here be remarked, that these figures are separate answers, left without 
assigning any value to them, reserving this particular for the discretion of the 

{lupil, which be must necessarily exercise, in order to obtain the answer which 
bllows, that being the aggregate of the whole. 

The above directions are those which seem the best to the author ; but «a 
every intelligent teacher has a way of his own, which, though not intrinsically 
the best, is, perhaps, the beet for him, the subject is respectfully submitted 
to his own choice. 
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tT I.* 1. How many little fingers have you on your right 
hand ? How many on your left ? How many on both ? 

2. How many eyes have you ? * 

3* If you, have two apples in one hand, and one in the other, 
how many have you in both ? How many are two and one, then, 
put together ? 

4. How many do your ears<and eves make, counted together? 

6. If you have two nuts in one hand, and two in the other, 
how many have & you in both? How many do two and two 
make, put together?. 

6. If you have three pins in one hand, and James puts anoth- 
er, in, how many will you have in your hand ? How many are 
three and one then ? 

7. If you have three pins in one hand, and James puts two 
more in, how many will you have in your hand ? How many 
are three and two then ? 

8. If you have four apples in one pocket, and two in the oth- 
er, how many will you have in both ? How many are four and 
two then? 

9. Thomas has four cents, and William has three ; how many 
have they both together ? How many are four and three then ? 

10. You have five pins in one hand, and three in the other ; 
how many have you in both ? How many are five and three 
then? 

11. You have four nuts in one hand, and four in the other ; 
how many have you in both ? How many are four and four then ? 

* The questions in IT I and IT II are intended for very young children. Older 
pupils may omit these. Bat the two remaining sections, and the four tables, 
will cSftim an attentive perusal, 
1* 
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19. If yoa coast the fingers and thumb en one hand, and 
only the, fingers on the other, how many will thay make ? How 
nuny are five and four then ? 

13. How many fingera and thumb* have yon on both hands? 

14. James haa five marblea , and Thomas fte ; how man/ 
have they both ? How many are five and five then ? 

15. How many cents would it take to buy two whistle*, if 
one cost six cents, and the other four ? How many are six and 
four then? 

16. If yon have eight pins on one sleeve, and two on the oth- 
er, how many will yon nave on both ? How many are eight 
and two then ? 

17. How many legs have two cats and a bird ? 

18. If I should give you six cents, and you should find five:, 
how many would you have then? How many are six and five 
then? 

19. If yon count all your fingers, thumbs, and nose, how 
many wiu they make ? 

SO. If you buy a picture-book for ten cents, and a pear for 
two cents, how many cents will pay for both ? How many are 
ten and two then P 

# 21. How much money would you* have, if your father should 
give you seven cents, and your brother six ? How many are 
seven and six then ? r* 

22. If you" have seven pins in one hand, and seven h\ tf*9 
other, how many will you nave in both ? How many are seven 
and seven then ? 

23. A man bought a chair for three dollars, and a looking- 
glass for twelve ; how much did. he give for both ? How many 
are three and twelve then ? ' 

24. You give thirteen cents for a spelling-book, and three for 
an inkstand; how much do they come to ? How many are 
thirteen and three ? 

25. Count one hundred. 

One ....1 

Two 2 

Three 3 

Four *...... :...... ...4 

Five * 5 

Six . 6 

Seven . 7 

Eight 8 

Nine..., 9 

Ten ....10 

Eleven *......!! 



Fourteen 14 

Fiaeen ..15 

Sixteen J . .16 

Seventeen 17 

Eighteen 18 

Nineteen .19 

Twenty .20 

Twenty one. . ... » . ........ .21 

Twenty-two .22 

Twenty-three 23 

Twenty-four .....24 



Twelve 12 Twenty-five 25 

Thirteen 13 I Twenty-six .......26 



i 



ADDITION TABLE 



Twenty-eeveei .517 

Twenty-eight 98 

T wenty-nine 99 

Tfcirty 30 

Thirty-one, eta M 

Forty 40 



Fifty , 

Sixty 

Seventy . • . . . 

gw-ty 

Ninety ,:... 
One hundred 



.70 

,.80 



JVbte. The popil to to rectte the above, wtth the written nnmbert covered 
rar. The anewete to the foUewfetg qoMtioM are to be given by writinf them 
down on the slate at Natation, to teet the pupil'* knowledge or aambere from 
one to one hundred. 

96. Write down in proper figures, Four; Seven; Eight; 
Twelve; Eighteen; Twenty-two; Thirty-two; Forty-five; 
Forty-nine; Fifty-six; Fifty-nine; Sixty- tnree; Seventy-five; 
Eighty-seven ; Ninety-two; Ninety -seven ; Ninety-nine. 

27. James has seventy-eight cents, and Rurus eighty-seven 
cents ; which has the most ? ' * 

98. Thomas has fifty-nine dollars, and William sixty-nine ; 
which has the most ? Which is the most, eighty-nine, or nine- 
ty-nine ? Forty-seven, or seventy-four ? 

99/ Repeat the 
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2 and 1 are 3 


3 and 1 are 4 


4 and 1 are 5 


9 and 9 are 4 


3 and 2 are 5 


4 and 2 are 6 


8 and 3 are 5 


3 and 3 are 6 


4 and 3 are 7 


9 and 4 are 6 


3 and 4 are 7 


4 and 4 are 8 


2 and 5 are 7 


3 and 5 are 8 


4 and 5 are 9 


9 and 6 are 8 


3 and 6 are 9 


4 and 6 are 10 


9 and 7 are 9 


3 and 7 are 10 


4 and 7 are 11 


9 and 8 are 10 


3 and 8 are 11 


4 and 8 are 12 


9 and 9 are 11 


3 and .9 are 19 


4 and 9 are 13 


9 and 10 are 19 


3 and 10 are 13 


4 and 10 are 14 


9 and 11 are 13 


3 and 11 are 14 


4 and 11 are 15 


2 and 19 are 14 


3 and 12 are 15 


4 and 12 are 16 


5 and 1 are 6 


| 6 and 1 are 7 


7 and 1 are 8 


5 and 9 are 7 


6 and 2 are 8 


7 and 2 are 9 


5 and 3 are 8 


6 and 3 are 9 


7 and 3 are 10 


5 and 4 are 9 ' 


6 and 4 are 10 


7 and 4 are 11 


5 and 5 are 10 


6 and 5 are 11 


7 and 5 are 12 


5 and € are 11 


6 and 6 are 19 


7 and 6 are 13 


5 and 7 ere 19 


6 and 7 are 13 


7 and 7 are 14 


5 and 8 are 13 


6 and 8 are 14 


7 and 8 are 15 


5 and 9 are 14 


6 and 9 are 15 


7 and 9 are 16 


5 and 10 are 15 


8 and 10 are 16 


7 and 10 ere 17 


5 and 11 are 16 


6 and 11 are 17 


7 and 11 are 18 


5 end 19 are 17 


1 6 and 12 are 18 


7 and 19 are id 
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8 and 1 are 9 


9 and 1 are 10 


10 and 1 are 11 


8 and 2 are 10 


9 and 2 are 11 


10 and 2 are 12 


8 and 3 are U 


9 and 3 are 12 


10 and 3 are 13 


8 and 4 are 12 


9 and 4 are 13 


10 and 4 are 14 


8 and 5 are IS 


9 and 5 are 14 


10 and 5 are 15 


8 and 6 are 14 


9 and. 6 are 15 


10 and 6. are 16 


8 and 7 are 15 


9 and 7 are 16 


10 and 7 are 17 


8 and 8 are 16 


9 and 8 are 17 


10 and 8 are 18 


8 and 9 are 17 


9 and 9 are 18 


10 and 9 are 19 


8 and 10 are 18 


9 and 10 are 19 


10 and 10 are 20 


8 and 11 are 19 


9 and 11 are. 20 


10 and 11 are 21 


8 and 12 are 20 


9 and 12 are 21 


10 and 12 are 22 



11 and 
11 and 
11 and 
11 and 
11 and 
11 and 
11 and 
11 and 



1 are 12 

2 are 13 

3 are 14 

4 are 15 

5 are 16 

6 are 17 

7 are 18 

8 are 19 



11 and 


9 


are 


20 


11 and 10 


are 


21 


11 and 11 


are 


22 


11 and 12 


are 


23 


12 and 


1 


are 


13 


12 and 


2 


are 


14 


12 and 


3 


are 


15 


12 and 


4 


are 


16 



12 and 
12, and 
12 and 
12 and 
12 and 

12 and 

13 and 11 
12 and 12 



6 
7 
8 
9 
10 



are 17 
are 18 
are 19 
are 20 
are 21 
are 22 
are 23 
are 24 



Questions on the T(Mt. , 7 

30. How many are 2 and 5? 2 and 7? 2 and 10? 2 and 12? 

3and3? 3 and 9? 3 and 12? 4 and 2? 4 and 6? 4 and 8? 4 

and 10? 4 and 12? 5 and 3? 5 and 5? 5 and 9? 5 and 11 ? 6 

and4? 6and7? 6 and 10? 6 and 12? 7 and 2? 7and4? 7 

and 7? 7 and 9? 7 and 12? 8and2? 8 and 5? 8and7? 8 and 

9? 8 and 10? 8 and 12? 9 and 6? 9 and 9? 9 and 12? 10 and 

3? 10 and 4? 10 and 6? 10 and 8? 10 and 11 ? 10 and 12? 

11 and 3. ? 11 and 5? Hand (3? 11 and 9 ? 11 and 12 ? 12 and 

3? 12 and 6? 12 and 9? 12 and 12? 

Note. The design of the foregoing and following questions is to prevent the 
scholar from resting- satisfied with saying his table merely by rote, which fre- 
quently happens. For, if he can count, he will say it, without making a sin- 
gle addition in his mind. 

31. You borrow 12 dollars at one time, and 2 at another ; 
how much tiave you borrowed in all ? How many are 12 and 2 ? 

32. William has 11 cents* and James 11 ; how many do they 
both have? How many are H and 11' ? 

33. A man bought a cart for 13 dollars, and a plough for 7 
dollars ; how much did he pay for both ? How many are 13 
and 7? 

34. A man bought 10 bushels of rye for 15 dollars, 6 bushels 
of apples for 6 dollars ; how much did he pay for both ? How 
many are 15 and 6 ? 

35. William has 4 marbles in one pocket, 6 in the other, and 
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3 in his right hand ; how many has he in all ? How many are 
4, 6 and 3 ? 

36. Peter gave r o his companion* apples as follows; to Jams*/ 
7, to Henry v, to William 10 ; how many did he give away ? 
How many are 7, 9 and 10 ? 

37. Ruras has 12 cents, James 12, and Thomas 2 ; if Ruins 
and James should give Thomas all their cents, how many would 
Thomas have? How many are 12, 12 and 2 ? 

£8. Yon give 16 cents for a knife, 4 cents for an inkstand, and 

5 for a lead pencil ; how much will all of them come to ? How 
many are 16, 4 and 5 ? 

. 39. Your brother William gave you 19 cents, your brother 
John 10, and your cousin 2 ; how many slid you have given 
Spa in all ? How many are 19, 10 and 2 ? 

40. How many are 6 and 4? 16 and 4? 26 and 4? 36 and 
4? 46 and 4? 56and4? 66and4? 76 and 4? 86 and 4? 96 
and4? 10 and 5? 20 and 5? 40 and 5? 70 and 5? 80 and 5? 

6 and 10? 6 and 40? 6 and 70? 7 and 3? 17 and 3? 37 and 
3? 57 and 3? 77 and 3? 97 and 3? 5and5? 5 and 10? 5 and 
15? 5and20? 25and5? 30 and 5? 45 and. 5? 60 and 5? 
75 and 5? 95 and 5? 8 and 4 ? 18 and 4 ? 28 and 4? 38 and 
4? 48 and 4? 58 and 4? 68 and 4? 78 and 4 ? 88 and 4? 96 
and4? 9 and 3? 19 and 3? 29 and 3? 49 and 3? 79 and 3? 
89 and 3? 6 and 5? 6 and 15? 6 and 25? 6 and 35? 6 and 45? 
6and66? 6and85? 6and^5? 



felUBTRAGTXOST. 

tT XX* 1. If you should lose one finger from one hand, how 
many would you have left on that hand ? How many are 4 
less 1 ? Why ? Ans. Because 1 and 3 are 4. 

2. If you have 5 cents, and give away 2, how many will yon 
have left ? How many are 5 less 2 then ? Why ? 

3. If you shut both your little fingers, and leave the other 
fingers open, how many will be open ? How many are 8 less 

4. If you have 8 cents, and lose 3, how many will you have 
left? How many are 8 less 3 ? Why? 

5. If you have 9 cents in a box, and take out 4, how many 
will be left in the box ? How many are 9 less 4, or 4 from 9 ? 
Why? 

6. You borrow 8 pins, and pay 4 ; how many do you still owe ? 
How many are 4 from 8 then ? Why ? 

7. If you have 12 dollars, and lose 2, how many will you have 
left ? How many are 2 from 12 then ? Why ? 
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8. A man, owing 20 dollars, paid 16 ; how many remain to be 
paid ? How many are 16 from SO then ? Why ? 

9. You gave lb cents for an- inkstand, and sold it for 16 cents ; 
did you make or lose, and how much ? How many are 16 from 
18 then? Why? 

10. Your papa gave you dollars, and you gave vour brother 
5: how many had you left ? How many are 5 from 9 then ? 
Why? ' . ' 

11. William bought a knife for 20 cents, and sold it for 22 ; 
how much did he make in trading ? How many are 20 from 22 
then? Why? 

12. A man bought a barrel of molasses for 15 dollars, and sold 
it for 19 ; how much more than he gave for it did he sell it for ? 
How many are 15 from 19 then ?. Why ? 

13. William, has apples in both pockets ; in one pocket he has 
1 1, in the other 18 ; how many has he in one pocket more than 
in the other ? How many are 11 from 18 then ? Why ? 

14. A boy gave 17 cents for some picture-books, which were 
worth no more than 10 cents ; how much more than their worth 
did he give for them ? How many are 10 from 17 ? Why ? 
* 15. A man bought a cow for 13 .dollars, and a calf for 3 ; how 
much more did the cow cost than the calf? How many are 3 
from 13? Why? 

16. A man bought a barrel of flour. for 17 dollars, and, not 
proving so good as he expected, he could sell it for no more 
than 13 dollars ; how much did he lose on it ? How many are 
13 from 17? Why? 

17. A man bought a barrel of beef for 20 dollars^ and, being 
damaged, be is obliged to lose -12 dollars on the sale of it ; how 
much did he sell it for ? How many are 12 from 20 then ? 
Why? 

18. How many legs will 4 chairs have to stand on, if 1 have 
3 broken legs ? How many .are 3 from 16 ? Why? 

19. 20 birds light on a tree ; if 6 fly off, how many are left on 
the tree ? How many are 6 from 20 ? » Why ? ^ 

20. Suppose you and William lose a finger apiece, how many 
fingers will you both hare then ? How many are 2 from 16 ? 
Why? >. 

2L If you have 26 cents, and give 20 for a knife, and the rest 
for some marbles, how many cents will the marbles cost ? How 
much more will the knife cost than the marbles ? How many 
are 20 from 25? 5 from 20? Why? 

22. A poor man had 16 bushels of rye given him ; his eldest 

con gave him 10 bushels, and the. youngest the rest ; how many 

bushels did the' youngest give him ? How many did the elder 

give him more than the younger ? How many are 10 from. 16 ? 

^ 8 from 10? Why? 



SUBTRACTION TABLE. 



It 



8& *>7» were slidinf oa the ice, which breaking, all but 
4 iell in andpensheM ; how many loet their Uvea ? Howmanv 
ire 4 from. 28 ? Whj ? J 

24. Repeat the v 

'ION TABLE. 



SUBT 



1 from 1 leaves 
l fit>m 2 leaves 1 
1 from 3 leaves £ 
1 from 4 leaves 3 
1 from 5 leaves 4 
1 from 6 leaves 5 
1 from 7 leaves 6 
1 from B leaves 7 
1 from 9 leaves 8 
1 from 10 leaves 9 
1 from 11 leaves 10 
1 from 12 leaves 11 
1 from 13 leaves 12 




2 leaves 

3 leaves 1 
2 from * 4 leaves 2 
2 from 5 leaves 3 
2 from 6 leaves 4 
2 from 7 leaves 5 
2 from 8 leaves 6 
2 from 9 leaves 7 
2 from 10 leaves 8 
2 from 11 leaves 9 
2 from 12 leaves 10 
£ from 13 leaves 11 
2 from 14 leaves 12 



3 from 3 leaves 
3 from 4 leaves 1 
3 from 5 leaves 2 
3 from 6 leaves 3 
3 from 7 leaves 4 
3 from 8 leaves 5 
3 from 9 leaves 6 
3 from 10 leaves 7 
3 from 11 leaves 8 
3 from 12 leaves 9 
3 from 13 leaves 10 
3 from 14 leaves 11 
3 from 15 leaves 12 ^ 



4 from 4 leaves 
4 from 5 leaves 1 
4 from 6 leaves 2 
4 from 7 leaves 3 
4 from 8 leaves 4 
4 from 9 leaves 5 
4 from 10 leaves 6 
4 from 11 leaves 7. 
4 from 12 leaves 8 
4 from 13 leaves 9 
4 from 14 leaves 10 
4 from 15 leaves 11 
4 from 16 leaves 12 



5 from 5 leaves 1 
5 from 6 leaves 1 
5 from 7 leaves 2 
5 from 8 leaves 3 
5 from 9 leaves 4 
5 from 10 leaves 5 
5 from 11 leaves- 6 
5 from 12 leaves 7 
5 from 13 leaves 8 
5 from 14 leaves 9 
5 from 15 leaves 10 
5 from 16 leaves 11 
5 from 17 leaves 12 



6 from 6 leaves 
6 from 7 leaves 1 
6 from 8 leaves 2 
6 from 9 leaves 3 
6 from 10 leaves 4 
6 from 11 leaves 5 
6 from 12 leaves 6 
6 from 13 leaves 7 
6 from 14 leaves 8 
6 from 15 leaves 9 
6 from 16 leaves 10 
6 from 17 leaves 11 
6 from 18 leaves 12 



7 from 
7 from 
7 from 
7 from 
7 from 
7 from 
7 from 
7 from 
7 from 
7 from 
7 from 
7 from 
7 from 



7 leaves 

8 leaves 1 

9 leaves 2 

10 leaves 3 

11 leaves 4 

12 leaves 5 

13 leaves 6 

14 leaves 7 

15 leaves 8 

16 leaves 9 

17 leaves 10 

18 leaves 11 

19 leaves 12 



8 from 
8 from 
8 from 
8 from 
8 from 
8 from 
8 from 
8 from 
8 from 
8 from 
8 from 
8 from 
8 from 



r 



8 leaves 

9 leaves 1 

10 leaves 2 

11 leaves 3 

12 leaves 4 

13 leaves 5 

14 leaves 6 

15 leaves 7 

16 leaves 8 

17 leaves 9 

18 leaves 10 

19 leaves 11 

20 leaves 12 



9 from 
9 from 
9 from 
9 from 
9 from 
9 from 
9 from 
9 from 
9 from 
9 from 
9 from 
9 from 
9 from 



9 leaves 

10 leaves 1 

11 leaves 2 

12 leaves 3 

13 leaves 4 

14 leaves 5 

15 leaves 6 

16 leaves 7 

17 leaves 8 

18 leaves 9 

19 leaves 10 

20 leaves 11 

21 leaves 12 



i 



AMtHHCTlC 



10 
10 from 
10 from 
10 from 
10 from 
10 from 
10 from 
10 from 
10 from 
10 from 
10 from 
10 from 
10 from 



10 burnt 

11 leave* 1 

12 loaves 2 
lSleavss 3 

14 leaves 4 

15 leaves 5 

16 leave* 6 

17 leaves 7 

18 leaves 8 

19 leaves 9 
90 leaves 10 

21 leaves 11 

22 leaves 12 



a 
n 
n 
n 
n 
n 
li 
li 
n 
ii 
n 
n 
n 



from 11 
front 12 
from 13 
from 14 
from 15 
from 16 
from 17 
from 18 
from 19 
from 20 
from 21 
from 22 
from 23 



leaves 
leaves 
leaves 
leaves 
leaves 
leaves 
leaves 
leaves 
leaves 
leaves 
leaves 
leaves 
leaves 



01 
1 
2 
3 
4 
5 

6 

7 

8 

9 

10 

11 

12 



12 from 12 leaves 
12 from 13 leave* 1 
12 from 14 leaves 2 
12 from 15 leaves 3 
12 from 16 leaves 4 
12 from 17 leaves 5 
12 from 18 leaves % 
12 from 19 leaves 7 
12 from 20 leaves $ 
12 from 21 leaves 9 
12 from 28 leaves 10 
12 from 23 leaves 1| 
12 from 24 leaves 12 



QuaHom m the Table. 

25. How many does 2 from 8 leave? 2 from 10? 2 from 12 f 
2 from 15? 2 from 20? 2 from 24? 3 from 7? 3 from 10? 3 
from 12? 3 from 18? 3 from 19? 4 from 8? 4 from 9? 4 from 
13? 4 from 15? 4 from 18? 4 from 20? 5 from 10? 5 from 
14? 5 from 17? 5 from 90? 5 from 25? 6 from 12? 6 from 
1Q? 6 from 20? 6 from 26? 7 from 14? 7 from 21? 7 from 23? 
8 from 10? 8 from 12? 8 from 15 ? 8 from 16 ? 8 from 19 ? £ 
from 20? 9 from 12? 9 from 15? 9 from 18? 9 from 20? 9<from 
22? 10 from 15? 10 from 17? 10 from 19? 10 from 20? 10 
from 22? 10 from 25? 11 from 15? 11 from 16? 11 from 19? 
11 from 22? 12 from 14? 12 from W? 12 from 19? 12 from 
24? 

Practical Questions on ike Table. 

26. If you buy 15 cents' worth of tape, and five the shop- 
keeper a pistareen, or twenty cent bit, how many cents must 
you have in change ? How many are 15 from 20 ? Why ? 

27. If you had 17 fingers, how many would you have more 
than you have now ? How many are 8 from 17 ? Why ? 

28. A man had to travel 24 miles, but has travelled all but 4 ; 
how many miles has he journeyed ? How many are 4 from 
21? Why? 

29. 20 children are in a class, and the 8 best are put into a 
higher class ; how many are left in the lower class ? How 
many are 8 from 20 ? Why? 

30. If you have 25 cents, and should give 10 cents for a ruler, 
and 10 for a top, how many cents will you have left ? How 
many do 10 and 10 from 25 leave? Why? 

31. You have 16 apples, and give 6 to your sister, 5 to your 
brother ; how inanywillyo* have left? flow many do 5 and 
• fiamlOM&ve? Why? 



MENTAL EXERCISES. 13 

32. A man bought a mirror for 12 dollars, for which he gave 
6 bushels of corn, worth 5 dollars, 3 bushels of potatoes, 
worth 1 dollar, and the rest in money ; how much did he pay ? 
How many do 5 and 1 from 12 leave ? Why ? 

33. The distance from Boston to Walpole is 20 miles ; after 
you have arrived at Dedham, which is 11 miles from Boston, 
now many more miles will you have to travel to reach Wal- 
pole ? How many are 11 from 20 ? Why ? 



lOTLTIFUOATIOX. 

tf XXX. 1. If I five yon 2 pins at one time, and 2 at anoth- 
er, how many pins snail I give you ? How many are 2 times 2 
then? 

2. How many legs have 2 chairs ? How many are 2 times 4.' 

3. How many eyes have 6 birds ? How many 7 ? How many 

8 ? How many are 2 times 6 ? 2 times 7 ? 2 tunes 8 ? 

4. I hold my hand out, and you put 3 pins in it, William 3, 
and James 3 ; how many pins will I have ? How many are 3 
times 3 ? 

5. If I put in your pocket 4 apples, at 3 different times, how 
many apples will you nave in your pocket ? How many are 3 
times 4? 

6. If I should give you 4 apples at 4 different times, how 
many apples will you have ? How many are 4 times 4 ? 

7. If I give 2 cents for 1 orange, how many cents must I 
give for 8 ? How many are 2 times 8 ? 

8. How many cents will buy 10 marbles, if 1 cost 3 cents? 
How many are 3 times 10 ? 

9. If you give 4 cents for a yard of tape, how many cents 
will buy 3 yards ? How many 4 ? 5 ? 6 ? 7 ? How. many are 
4 times 3 ? 4 times 4 ? 4 times 5 ? 4 times 6 ? 4 times 7 ? 

10. What will 5 picture-books come to, at 2 cents apiece ? 
What will 6? 7? 8? 9? 10? 11? 12? How many are 5 times 
2? 6 times 2? 7 times 2 ? 8 times 2 ? 9 times 2? 10 times 2? 
11 times 2? 12 times 2? 

11. What will 2 marbles cost, at 3 cents apiece? Will 3 
marbles? Will 4? Will 5? Will 6? Will 7? Will 8? Will 

9 ? Will 10 ? Will 11 ? How many are 3 times 2 ? 3 times 
3 ? 3 times 4 ? 3 times 5 ? 3 times 6 ? 3 times 7 ? 3 times 
8? 3 times 9? 3 times 10? 3 times 11? . 

12. Repeat the Multiplication Table. 
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2 times 
2 times 
2 times 
2 times 
2 times 
2 times 
2 times 
2 tiraeB 
2 times 
2 times 
2 times 
2 timeB 
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MULTIPLICATION TABLE, 



2 
4 

G 

8 



1 are 

2 are 

3 are 

4 are 

5 are 10 
G are 12 
7 are 14 
8orelG 
9 are 18 

10 are 20 

11 aro22 

12 are 24 



5 times 
5 times 
5 times 
5 times 
5 times 
5 times 
5 times 
5 times 
5 times 
5 times 
8 times 
5 times 



1 are 5 

2 are 10 

3 are 15 

4 are 20 

5 are 25 

6 are 30 

7 are 35 

8 are 40 

9 are 45 

10 are 50 

11 are 55 

12 are 60 



8 times 
8 times 
8 times 
8 times 
8. times 
8 times 
8 times 
8 times 
8 times 
8 times 
8 times 
8 times 



lare 8 

2 are 16 

3 are 24 

4 are 32 

5 axe 40 

6 are 48 

7 are 56 

8 are 64 

9 are 72 

10 are 80 

11 are 88 

12 are 96. 



11 times 
11 times 
11 times 
11 times 
11 times 
11 times 
11 times 
1 times 



1 are 11 

2 are 22 

3 are 33 

4 are 44 

5 are 55 

6 are 66 

7 are 77 

8 are 88 



3 times 
3 times 
3 times 
3 times 
3 times 
3 times 
3 times 
3 times 
3 tinier 
3 times 
3 times 
3 times 



1 are 

2 are 

3 are 

4 are 

5 are 

6 are 

7 are 

8 are 
are 
are 

11 are 

12 am 



il 



3 
G 
9 
12 
15 
18 
21 
24 
27 
30 
33 
30 



4 times 
4 times 
4 times 
4 times 
4 times 
4 times 
4 times 
4 times 
4 times 
, 4 times 10 
4 times 11 
4 times 12 



are 4 

arc 8 

are 12 

are 1G 

are 20 

are 24 

are 28 

are 32 

are 36 

are 40 

are 44 

are 48 



6 times 
6 times 
6 times 
6 times 
6 times 
G times 
6 times 
G times 
6 times 
6 times 
6 times 
6 times 



1 are 

2 are 

3 are 

4 are 

5 are 
are 

7 ire 

8 are 

9 are 

10 are 

11 are 

12 are 



6 
12 
18 
24 
30 
36 
42 
48 
54 
.60 
66 
72 



7 times 1 
7 times 2 
7 times 3 
7 times 4 
7 times 5 
7 times 6 
7 times 7 
7 times 8 
7 times 9 
7 times 10 
7 times 11 
7 times 12 



are 


7 


are 


14 


are 


21 


are 


2& 


are 


35 


are 


42 


are 


4<> 


are 


56 


are 


63 



are 70 

are 77 
are 84 



9 timeB 
9 times 
9 times 
9 times 
9 times 
9 times 
9 times 
9 times 
9 times 
9 times 
9 times 
9 times 



1 are 

2 are 

3 are 

4 are 

5 are 

6 are 

7 are 

8 are 

9 are 

10 are 

11 are 



9 
18 
27 
36 
45 
54 
63 
72 
81 
90 
99 



12 are 106 



10 times 1 
10 times 2 
10 times 3 
JO times 4 
10 times 
10 times 6 
10 times 7 
10 times 8 
10 times 9 
10 times 10 
10 times 11 
10 times 12 



are 10 

are 20 

are 30 

are 40 

5 are 50 

are GO 
are 



are 
are 



70 
80 
90 



are 109 
are 110 
are 120 



11 times 
11 times 
11 times 
11 times 



9 are 99 

10 are 110 

11 are 121 

12 are 132 



1# times 
12 times 
12 times 
12 times 



1 are 12 

2 are 24 

3 are 36 

4 are 48 



1^ times 
12 times 
12 times 
12 times 
12 times 
12 times 
12 times 
1^ times 



5 are 6fr 

6 are 72 

7 are 84 

8 are 9G 

9 are 108 

10 are 120 

11 are 132 

12 are 144 



v 
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m 

PractiM Questions on the Table. 

13. How many cents will buy 8 books, if 1 cost 2 cents? 
How many will buy 3 bocks? 5 books? 8 books? 10 books? 
12 books? 

14. How many cents will 10 yards of ribbon come to at 2 
Cents for 1 yard ? JU 3 cents ? 5 cents ? 9 cents ? 12 cents ? 

15. What are 2 barrels of flour worth, if 1 be worth 11 dol- 
lars ? What are 3 barrels worth ? What are 5 ? What are 7 ? 
What arc 9? What are 11 ? \faiatarel2? 

16. What will 7 pair of shots come to, at 5 dollars a pair ? 
What will '8 pair ? Whajt will 10 pair ? What will 12 pair ? 

* 17. What will 9 yards of broadcloth come to, at 6 dollars a 
yard ? At 7 dollars ? At 20 dollars ? 

18. There are 8 furlongs in one mile ; how many are there 
mGmiles? fri7? In9? Inll? Inl2? 

19. There are 12 inches in one foot ; how many are there in 
2 feet ? In 5 feet ? In 6 feet ? In 12 feet ? 

20. If a m\n cam 7 dollars in one week, how many dollars 
will be earn i* 2 weeks? In 4? In 6? In 8? In 10? In 11? 
In 12? , 

21. .If 1 bushel of clover-seed cost 12 dollars, what will 2 
bushels cost ? What will 3 bushels ? 5 bushels ? T bushels ? 
9 bushels ? 11 bushel*? 12 bushels ? 

' 22. If you trtvel $ miles in 1 hour, how far can yon travel in 
2 hours fin 4 i In 8? In 10 ? In 12? 

. 23. William iand. James performed a piece of work together 
in 6 days ; hoy many days will it take William to do the same 
work alone ? 

24. If yon p*.y eight dollars for 1 quarter's tuition, what will 
2 quarters corte to ? What will 3 ? & ? 7 ? 9? 11 ? 12? 

25. If the interest of 1 dollar for 1 year is 6 cents, what is the 
interest of 2 dollars for the same time? Of 3? Of 6? Of8> 
Of 10? Of 12? 

26. If you pay 3 dollars for 1 week's board, what will 2 weeks' 
come to? Whatwill3? 5? 8? 10? 12? 

27. If you give 5 apples for 1 orange, how many apples will 
bay 2 oranges ? How many 3 ? How -many 5 ? How many 6 ? 
How many 9 ? How many 10 ? How many 12 ? 



DlVXgXOV. 

tf IV. 1 . Divide 6 apples between 2 boys, and tell me how 
many each will have ? How many times 2 in 6? Why? 

Ane. Because 2 times 3 are 6. 
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2. Divide 10 pins between 5 boys, and tell me how many 
each will have ? How many times 5 in 10 ? Why ? 

3. If you wish to divide 8 oranges between your 2 little 
sisters, how many would each have ? How many times 2 in 
8? Why? 

4. A man divides 14 peaches between 7 of his children y ' 
how many will they have apiece ? How many times 7 in 14 ? 
Why? 

5. 14 cents were given to 2 poor boys ? how many cents is 
that for each boy ? How many times 2 in 14 ? Why ? 

6. If 1 orange cost 6 cents, how many oranges will 18 cento 
buy ? How many times 6 in 18 ? Why ? 

7. If it cost 6 cents to go in and see the wax figures, how 
•many times can you go in for 30 cents ? How many times 6 

in 30? Why? 

8. 8 boys found 48 cents, which they agreed to divide equal- 
ly between them ; how many will each have ? How many times. 
8 in 48? Why? 

9. I sold 8 lead pencils for 80 cents ? how much is that apiece ? 
How many times 8 in 80 ? Why ? 

10. 10 men found a pocket-book containing 100 dollars ; how 
many dollars will each have, if the money be equally divided 
between them ? How many times 10 in 100 ? Why ? 

11. There are 4 weeks in a month ; how much will a man 
have a week, that has 48 dollars a month ? How many times 4 
in 48? Why? 

12. 12 men by contract are to have 96 dollars for performing 
a piece of work ; how many dollars is each mans part ? How 
many times 12 in 96 ? Why ? 

* 13. There are 4 quarts in a. gallon; whal is a quart of mo- 
lasses worth, when a gallon is worth 32 cents? How many 
times 4 in 32? Why? 

14. An older brother distributed 60 picture-books between 
his 6 younffer brothers ; how many did each have ? How many 
times 6 in 60? Why? • ! # - 

15. 108 cents are to be equally divided between 9 children ? 
how many will that be apiece ? How many times 9 in 108 ? 
Why ? 

16. 132 bushels of corn are to be divided equally between 12 

?oor men ; how many will each man have ? How many times 
2 in 132? Why? 

17. 12 men engage to do a piece of work for 144 dollars ; 
what will be each man's part of the money ? How many times 
12 in 144? Why? 

18. Repeat the Division Table. 
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DIVISION TABLE. 



2 
4 
6 

8- 



2Tn 
Sin 
2fn 
2 in 10 
2 in 12 
2 in 14 
2 in 16 
2 in 18 
2in20 
2in22 
2 in 24 



. I time 
. 2 times 

• 3 times 

■ 4 time* 

- 5 times 

- 6 times 

- 7 times 

• 8" times 

• 9 times 

• 10 times 

■ 11 times 

■ 12 times 



n 
n 



4- 
8- 
nl2 
nl6- 
n20- 
n24- 
in28- 
n32- 
n36- 
n40- 



4 in 44 — 

n48— 



3» 3- 
3 in 6- 
3 in 9- 
3 in 12- 
3 in 15- 
3 in 18- 
3 in 21- 
3in24- 
3 in 27 - 
3 in 30- 
3 in 33- 
3 in 36- 



• 3 time 

• 2 times 

■ 3 times 

• 4 times 
5 times 

• 6 times 

• 7 times 

■ 8time8 
- 9 times 

■ 10 times 

• 11 times 
-12 times 



ltime 

2 times 

3 times 

4 times 

5 times 

6 times 

7 times 

8 times 

9 times 
10 times 
31 times 
12 times 



6 in 6 
6 in 12 
6 in 18 
6 in 24 
6 in 30 - 
6in 36- 
6 in 42 
Gin 48- 
6in54- 
6 in GO- 
6 in 66 
6 in 72- 



• 1 
■ 2 

• 3 
- 4 

5 
6 
7 

• 8 
9 

10 

■11 
12 



in 8- 
in 16- 
in 24 
in 32- 
in 40- 
in 48 
in 56- 
in 64- 
in 72- 
in dO- 
in 88- 
in 96- 



• 1 
3 

• 3 
4 

• 5 

6 

• 7 
■ 8 

• 9 
10 
11 
12 



n 5 
n 10- 
in 15- 
in 20- 
n25- 
n30- 
n35- 
n40- 
n45- 
n50- 
in55- 
n60- 



• ltime 

- 2 times 

• 3 times 

• 4 times 

- 5 times 

• 6 times 

- 7 times 
8 times 

■ 9 times 
•10 times 
> 1 1 times 
-12 times 



7in 7 
7inl4 
7in£l- 
7 in 28 
7 in 35 
7 in 42 
7 in 49- 
7 in 56 
.7 in 63 
7 in 70 
7 in 77 
7in84- 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 



9 in 
9 in 
9 in 
9 in 
9 in 
9 in 
9 in 
9 in 
9 in 
9 in 
9 in 
9 in 



9—1 
18— 2 
27— 3 
36- 4 
45-- 5 
54— 6 
63— 7 
72— 8 
81— 9 
90—10 
99—11 
106—12 



10 
10 
10 
30 
10 
10 
10 
10 
10 
10 
10 
10 



n 10 
n 20 
n 30 
n 40 
n 50 
n 60 
n 70 
n 80 
n 90 
nlOO 
n 110 
nl20 



1 time 

2 times 

3 times 

4 times 

5 times 

6 times 

7 times 

8 times 

9 times 
It) times 

11 times 

12 times 



11 in 
11 in 
11 in 
11 in 
11 in 
11 in 
11 in 
11 in 
11 in 
11 in 
11 in 
11 in 



11 
22 
33 
44 
55 

go 

77- 

88 

99 

110 

121 

132 



- 3 time 

- 2 times 

- 3 times 

- 4 times 

• 5 times 

- 6 times 

• 7 times 

■ 8 times 

• 9 times 

■ 10 times 
■11 times 

12 times 



[12 in 
12 in 
12 in 
12 in 
12 in 
12 in 
12 in 
12 in 
12 in 108 
12 in 120 
12 in 132 
12 in 144 



12 
24 

30 
48 
60 
72 

84'- 
96 



- ltime 

- 2 times 

- 3 times 

■ 4 times 

- 5 times 

- 6 times 

■ 7 times 

- 8 times 

- 9 times 

10 time* 

11 times 

12 times 



Practical Questions on the Table. 

19. If 12 yards of tape cost 24 cents, what will 1 yard cost ? 

20. If you give 2 cents for an apple, how many can you buy 
for 4 cents ? How many for 6 cents ? For 10 cents ? For 14 
cents ? For 18 cents ? For 20 cents ? 

21. If 1 lead pencil coat 3 cents, how many can yo^i \*kj to* 

2* 
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6 cents? For 9 cents ? For IS cents ? For 21 cenU? For 24 
cents? For 30 cents? For 36 cents? 

22. If 4 cents will buy 1 orange, how many oranges will 8 
cents buy ? How many 10 cents ? How many' 24 cents ? How . 
many 32 cents ? How many 40 cents ? How many 48 cents? 

23. If the stage fare be 5 cents a mile, how far- may you be 
carried for 10 cents ? For 15? For 20? For 25 ? For 30 ? 
For 35? For 40? For 50? For 60? 

24. If 6 cents will buy 1 pine-apple, hew many will 12 cents 
buy? WU124? WM36? WU142? WU148? WillOO? 

25. If a small slate cost 7 cents,' how many slates will 14 
cents buy? Will 28? Will 35? Will 56? Will 63? 

26. If a writing-book cost 8 cents, how many writing-books 
will 16 cents bay 7 24 cents? 40 cents? 50 cents? 80 cents? 
96 cents ? 

27. How many spelling-books will 18 cents buy, if 1 cost 9 
cents? Will 27? Will 36? Will 45? Will 54? Will 72? 

28. How many fish can von buy for 20 cents, if 1 cost 10 
cents'? How many for 40 cents ? For 60 cents ? For 100 
cents ? For 110 cents ? For 120 cents ? 

29. Ifyou pay 11 cents for an inkstand, how many can you 
buy for 22 cents? For 33 cents? For 55 cents? For 88 cents? 
For 110 cents? For 132 cents? 

30. How many pounds of butter can you buy for 24 cents, 
when the price is 12 cents for 1 pound ? How many pounds 
for 36 cents ? For 60 cents ? For 108 cents ? For 132 cents ? 
For 144 cents? 

Practical Questions on the foregoing. 

1 . A boy, having 18 apples, gave them to his companions, as 
follows ; to William 4, to Rufus 6, and to Thomas 5 ; how ma- - 
ny did he give away in all, and how many had he left ? 

2. Thomas gave to one of his companions 6 peaches, to an- 
other 3, to another 2, and sold 3 ; how many had he at first ? 

3. A man bought a wagon for 17 dollars, and gave 5 dollars 
to have it repaired, then sold it for 26 dollars *, how much did 
he make by the bargain ? 

4. A man bought a horse for 25 dollars, and, to pay for it, 
gave 6 bushels of rye, worth 6 dollars, and the rest in money ; 
now much money aid he pay ? - 

5. Rufus, having 20 cents, bought a book for 12 cents, and a 
knife for 6 cents ? now much more did the book cost than the 
knife ? and how many cents had he left ? 

6. What is the cost of 5 yards of cloth, at 4 dollars a yard ? 
At 3 dollars? At7dollaTs? At 2 dollars? At 8 dollars? At 
9 dollars ? At 12 dollars ? 
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7. If 1 lemon be worth 3 apples, how many lemons tie 6 ap- 
ples worth ? Are 12 apples worth ? Are 18 apples worth S 
Are 24 apples worth ? Are 36 apples worth ? 

8. How many barrels of flour, at 8 dollars a barrel, can yen 
buy for 16 dollars? For 48 dollars ? For 96 dollars ? For 80 
dollars? 

9. How many are 2, 3, and 5 ? Are 4, 2, and 6 ? Are 8, 3, 
and 2? Are9, 3, and4? Are 10, 8, and 2 ? Are 5, 4, 3, and 
V Are 4, 3, 2, and 1? Ara 7,6,3, and 2? Are 8, 9, and 10 ? 
Are 12,11,10, and 9? 

10. How many are 6 times 3? 6 times 4?. 6 times 7? 7 
times 8? 9 times 7 ?. 12 times 7 ? 9 times 5 ? . 8 times 7? 
7 times 6? 7 times 9? 12 times 11? 8 times 6? 3 times 7? 
12 times 12? 

11. How many times 2 in 12 ? 2 in 18? 2 in 24? 3in6? 

3kil2? 3iri36? 4in20? 4 in 32? 4in48? 5 in 25? 6 

in35? 5 in 60? 6 in 36? 6in48? 6 in 72? 7 in 14?* 7 in 

56? 7irr84? 8 in 40? 8 in 96? 9in36? 9 in 108? 11 in 

22? 11 in 55? 11 in 132 ? 12 m 144 ? 

JVote. Younger pupil* should be required to review, and dwell on tbe pte- 
eeding. questions for illustration, and the tables, till their aolations be made 
perfectly fiuaailiaf. 



IT IT. Q. When I say to yon, Give me that book, do I mean 
one book or more than one ? 

Q. When we speak of a single thing, then, what is it called ? 
A. A unit, or one. 

Q. What are one unit and one more, or one and one, called? 

Q. What are two units and one more, or two and one, called ? 

Q. What are three units and one more, or three and one, 
called? 

Q. What are four units and one more, or four and one, called ? 

Q. What are five units and one more, or five and one, called ? 

Q. What are six units and one more, or six and one, called ? 

Q. What are seven units and one more, or seven and one, 
called ? 

Q. What are eight units and one more, or eight and one, 
called ? , 

Q. What are nine units and one more, or nine and one, 
called ? 

Q. Now, to be obliged always to write these numbers out in 
words, would be very troublesome y to prevent this, how do we 
sometimes express the numbers one, two, &c. up to thousands^ 
millions, dec. A. By letters: 
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Out. 

Five. 

Tea. 

Fifty. 

One handled. 

Five hundred. 

One thousand. 



q. What does the letter I stand for ? A. 

q. What does the letter V stand for ? A. 

q. What does the letter X stand for? A. 

q. What does the letter L stand for ? A. 

q. What does the letter C stand for ? A. 

q. What does the letter D stand for? A, 

q. What does the letter M stand for ? A. 

q. Yon said that V stands for fire ; suppose you place the 
letter I before the V, thus, IV, what will both these letters 
stand for then ? A. Only four. 

q. What, then, may be considered as a rule for determining 
the value of these letters ? A. A letter standing for a smaller 
number, and before a larger, takes oat its value from the larger. 

q. One X stands for ten ; what do two XX's stand tor ? 
A. Twenty. 

q. What, then, is the value of a letter repeated ? A. It re- 
peats the Valae as often as H if used. 

q. How many letters do we use for expressing numbers? 
A. Seven. Name them. A. I, V, X> L, C, D, If. 

q. What is this method of expressing numbers by letters 
called? A. The Roman method. 

q. Whv called Roman ? A. Because the Romans invented 
and used it. 



Repeat the 
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One, 1. 

Two, II. 

Three, HI. 

Four, IV. 

Five, V. 

Six, VI. 

Seven, VJI. 

Eiffht, ...VIII. 

Nine, IX. 

Ten, X. 

Eleven, XI. 

Twelve, XII. 

Thirteen, XIII. 

Fourteen, XIV. 

Fifteen, XV. 

Sixteen, .......XVI. 

Seventeen, XVII. 

%hteen, ..XVIII. 

Nineteen, XIX. 

Twenty, XX. 



Thirty,... XXX. 

Forty, ..XL. 

Fifty, L. 

Sixty, . . LX. 

Seventy, • LXX. 

Eighty, LXXX. 

Ninety, ,XC 

One hundred, C. 

Two hundred, . CC. 

Three hundred, ........ CCC. 

Four hundred, . .CCCC. 

Five hundred, ........... .D. 

Six hundred,. DC. 

Seven hundred, ...... .DCC. 

Eight hundred, ..... .DCCC. 

Nine hundred,. . ....DGCC^. 

One thousand,. .M. 

Fifteen hundred,. ..'.,. . .MD. 
Sixteen hundred,. .... JUDC. 
Two thousand, MM. 



sjfcEighteen hundred and twenty-eight, MDCCCXXVIII. 
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IF Via We have a shorter method still, which is in very 

general use^as will,appoar by observing what follows :— ■ • 

A unit, or one, is written ' .1. 

Two, 2. 

Three, .*......» 3. 

Four, 4. 

Five, 5. 

Six, ; . 6. 

Seven, 7.' 

Eight, 8. 

Nine, 9. 

Q. What are these characters called ? A. Figure*. ' 

Q. By what other name are they -sometimes called ? A. The 
d digits. 

Q. What is this method of expressing numbers called? 
A. The Arabic method. 

Q. Why so called ? A. Because the Arabs are supposed to 
have invented it.* 

Let me see you write down on the date, mfegurts, the num- 
hers one, two, three, four, five, six, seven, eighty nine. ' 

Q. To express ten, as we have no one character that will do 
it, what two characters do we make use of to represent this 
number i A. The first character, 1* and 0, or cipher ; thus, 10, 

Q. What place does the 0, or cipher, in this case take? 
A. The units place. 

Q What place does the figure 1 take ? . A. A new place. 

Q. What is this new place called ?" A. The tens' place. 

4* Write down in figures) on the slate, the number ten ; now 
take away the 1, and what will' be left? A. Nothing but .0, or 
cipher. 

Q. What is the value of this 0, or cipher /thus standing alone ? 
A. No value! ^ 

Q. Now place the at the right of the figure 1 , and what will 
it become ? A. Ten, (i(K) 

Q. How many times is the figure I increased by the 0, or 
cipher ? A. Ten times. 

Q. What effect, then, has a cipher in all cases when plaeed 
at the right of figures ? A. It increases the value ten times. 

Q. In what proportion is this increase said to be ? A. Ten* 
fold proportion. 



■ « » 



* Q. How was it obtained from the Araks I A. The Moors communicated 
it to the Spaniards, apd John of Basingstoke, Archdeacon of Leicester, intro- 
duced it into England *, hence its introduction into our own country. 

Q. About what time was it introduced into England ? A. About the nfc£» 
die of the eleventh century. 

Q. How extensively u it now used ? A. All over the civilized world. 
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At yea have probably learned by this lime hew to write down 
ten in figures, by the beta of a cipher, and learned aleo the 
value of this cipher, we will now proceed to higher numbers ; 
and to begin : let me see you write down in figures, on the slate, 
the following numbers, viz. 

One ten and one unit) or eleven, 11 

One ten and two unite, or twelve, 12 

One ten and three unite, or thirteen, % 13 

' One ten and four units, or fourteen, — ' . .14 

One ten and five unite, or fifteen, 15 

One ten and six unite, or sixteen, 16 

One ten and seven units, or seventeen, 17 . 

One ton and eight units, or eighteen, # ... .13 

One ten and nme units, or nineteen, 19 ' 

Two tens,. or twenty,. . . . . . » 90 

Three tens, or thirty, 30 

Four tens, or forty, 40 

Five tens, or filly, 50 

Six tens, or sixty, ..♦....* 00 

Seven tens,. • • .or seventy, 70 

Eight tens,. • ,. . .or eighty, .80 

Nine tens, .or ninety, ♦ 90 

Ten tens, ....,..» or one hundred,. 100 

Q. Here we see the value of the cipher again ; for, by placing 
a cipher at the right often, it becomes one hundred, (100,) that 
is,* ten tens : should we place another cipher still at the right 
of the 100. (thus, 1000,) what would it become ? A. One thou- 
sand, (1000). 

<£. From what you have now seen of the value of figures, 
what may 2 and 5 be made to stand for ? A. 25 or 52. 

Q. What is this different value called, which arises from the 
figures being placed or located differently > A. Their local 
value. 

Q. What would be the value of the five written alone ? 
A. Simply 5. , 

Q. What is the value, then, of a figure standing alone ? 
A. The simple value. 

Q. How many values do figures appear to have ? A. Two. 

Q. What are they ? A. Simple and local. 

Q. Now, as it takes 10 units to make one ten, or one in the 
next left hand place, and 10 tens to make 100, how do figures 
appear to increase by being removed one place farther to the 
left ? A. In a tenfold proportion from right to left. 

You must have acquired, by this time, some considerable 
knowledge of*figurcs : let me examine you a little ; and, in the 
first place, let me see you write down On the slate the figure 8. 
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Q. What do yon callit ? Jf. 8 unit* 
Write at the left of the 8 tho figure 2, (thus, 28.) 
. Q. What do you call them both, and how are they read? 
A. 8 units and 2 tens read twenty-eight. 
Write at the left of the 26 the figure 8, (thus, 826.) 
Q. What do you call the three figures now, and how are they 
read ? A. 8 units, 2 tens?, and 8 hundreds, read eight hundred 
and twenty-eight. 

Write at the left of 823 the figure 1, (thus, 1828.) 
Q. What do you call the 4 figures now, and how read ? 
A. 8 units, 2 tens, 8 hundreds, and 1 thousands, read one 
thousand eight hundred and twenty-eight. 

Q. We have now been combining, or placing figures together 
till we have obtained the number 1823, representing the num- 
ber of years it is since Christ appeared on earth, to the present 
time. Wo might continue to put figures together in this way, 
that would express higher numbers still, up to billions, &c. 
That you inay be able to form some idea of the power of figures, 
let me tell you that there is not a billion of seconds in thirty 
thousand years ; notwithstanding there are 60 seconds in every 
minute, 60 minutes in every hour, 24 hours in every day, and 
in a solar year, 365 days, 5 hours, 48 minutes, and about 48 sec- 
onds. Should we continue to go on as we began, in combining 
more figures still, it would be very inconvenient ; to avoid this, 
we have a rule by which we can read almost any number of 
figures, ever so urge. What is this rule. called? A. Nume- 
ration. * 

Q. What is the reading, or expressing a number by figures, 
as now shown, called ? A. Notation or Numeration. 

RULE. 

I. From the above illustrations, how does it appear that you 
must begin to numerate t A. Begin at the right hand. 

II. At which hand would you Itegin to read t A. The left. 

III. What is the first figure at the right hand, or first place, 
called t At. Units. 

Wliat is the second figure, or second place, called f A. Teas 
What is the third place called t A. Hundreds. 
What is the. fourth place sailed f ^.Thousands. 

IV. la reading y what value do you give those figures which 
were caUed units in. numerating t A. units. 

V. Wliat value do you give tens t A. Tens. 

VL. What value do you give hundreds, thousands, &&.? 
A, Hundreds^ thousand*, &c. 
1. Repeat the Numeration Table. 
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NUMERATION TABLE. 
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100000000000 0, read— One billion. 
20000000 00 0> read— Two hundred thoua. mills. 
3000000000 0, read — Thirty thousand millions. 
4000 00000 0, readr— Four thousand millions. 
'5 0000000 0, read— Five hundred millions. 
60000000, read— Sixty millions. 
7 0, read — Seven millions. 
8 0, read— Eight hundred thousand. 
9 0, read — Ninety thousand. 
10 0, read— One thousand. 
2 0, read— Two hundred. 
3 0, read— Thirty. 
4, read— Four. 

Questions on the Table. 

Here let the teacher cover over the written numbers only on 
e right of the table above, and ask the pupil the following 
testibns, viz. What iB the value of 4 ? Of * and one cipher? 
f 2 and 2 ciphers f and so on, up to the top of the table. 
Q. What is the meaning of annex f A. To place after. , 
Q. What is the meaning of prefix t A. To place before. 

Vbta — Let the scholar write down, in figure*, the answer* to the following" 
tttions oh hia slate at recitation. 

Q. How much does 1, with 1 cipher annexed, stand for I 
Ten. 

Q. Why ? A. Because the 1 is tens when I numerate. 
Numerate the* 10 and see. • 

& What does 1 with 3 ciphers stand for ? A. One thousand. 
2- Why? A. Because wften I numerate by saying%nits T 
s, hundreds, thousands, the 1 comes thousands. 
£ What does 5 with five ciphers stand for ? A. Five hun- 
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dred tjiousaiyl. Why ? 4 B?WQ* : wfcfc / l W* f «r 1 ^ % * 
cimies hundreds of tk&usajids. 

Numerate and see. 

Q. What does 8 with 6 ciphers stand for ? A. 8 million*. 

Q. Why ? ^. /w wtroer«tf%, the 8 coate* mtftom*. 

Numerate and see. 

Q. How do you read the figures 624 ? .4. Six hundred anl 
twenty-four. 

Q. Why do you say 6 hundred ? 

$. What does 6278 stand for ? A. Six thousand two hun- 
dred and seventy -eight. 

Q. How do you know that the 6 is 6 thousand ? 

Q. How do you read the figures 56766? How do you. read 
27365? How do you read 654212 ? 

.Vote.— The pupil may learn the value of eachsuceeading nombex by a for- 
■u one. 

8= Eight. 

30=Thirty. - . . . - - 

70 

239 = Two hundred and thirty-nine. 
629 
5005 =a Five thousand and five. 
7007 

30002 =s Thirty thousand and two, 
50009 [nine. 

623029 as Six hundred twenty-three thousand and twenty - 
928Q38 

6000066 = Six millions and sixty-six. 
I 8000099 

i 75000100==s Seventy-five millions and one hundred. 
j 83000800 

Express in figures the JoUowing mmhm. 

Sixty.— One hundred and twenty-five. 
Three thousand three hundred and. thirty -three,. 
Three millions, three hundred thirty-three thousand, three 
hundred and thirty-three. 
Thirty millions. 

Three hundred millions and twenty-five, 

3 •'''** • 
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Repeal the following Numeration Table, and the carre- 

" \g value of the figure* prefixed. 
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V VXX. 1. You bought an orange Tor 9 cent*, and a melon, 
for 15 cents ', what did you pay for both ? 

it- •- — 

and Harry )2 ; how m 

4. A boy laid out 10 emu in maraies, o cenu m quius, vu 
6 cents for a slate-pencil ; how much did he la; out in all ? 

5. You give 40 cents for a. Practical Arithmetic, 8 cents for 
■ ruler, 9 cents for an inbstand, and lose 6 cents ; how modi 
money baa gone from yon ? 

6. A man gave bis children money in the following manner ; 
to his oldest 3 dollars, to James 5 dollars, to Thomas 'J dollars, 
and to his two daughter", 4 dollars apiece ; how much did he 

7. A boy bought SO marbles for SO centa, 6 peaches for S 
cents, and 3 apples for 2 cents ; how much money did he lay 

8. A man bought a cart for 6 dollars, a plough for 3 dollars, 
a pair of steers tor 9 dollara, and S acres of land for 8 dollars ; 
how much did he lay out in all ? 

9. How old would ysu bo, were your age double what it now Is ? 

10. If you had three times as many fingers and thumbs as 
you have now, how many woald you have in all? 
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11. How many quarters to an apple, or any thing ? 

12. How many thirds to an apple, or anv thing ? 

13. If an apple, a number, or any thing, is divided into 4 equal 
parts, what would one of those parts be called ? A. One quar- 
ter, or J. 

14. In the above, if divided into 3 equal parts, what would 
one part be called? 

15. If an apple, or any thing, is divided into 5 equal parts, 

what Would one part be called ? A. One fifth, or -£. 

16. What would 2 parts be called ? A. Two fifths, or f . 

17. What would 4 parts be called ? 

18. How many parts does it take to make 5 fifths ? A. 5. 

19. How many parts does it take to make the whole ? A. 5. 

20. Wiy is \ the whole ? A. Because the whole of the ap- 
ple was divided into 6 equal parts. 

21. If i of an apple cost 2 cents, what will a whole apple 
cost? 

22. If i of an apple cost 1 cent, what will the whole cost ? 

Nbte A.— Of the two following tables, the first is to be added from left to 
right, thus, 1 and S are 3 j then the next line, thus, 1 and 2 are 3, and 3 are 6 ; 
then the next line, thus, 1 and 2 are 3, and 3 are 6, and 4 are 10 •, and thus with 
all the lines. 

The second is to be added from left to right, in the same manner. 

The learner, in reciting either, is not to look on the book j the order of ths 
figures being such as to render it unnecessary. 



12 A. 3 

J23 A. 6 

12 3 4 A. 10 

12 3 4 5 4. 15 

12 3456 A. 21 

12 345 67 .4.28 

12 3 4 5 6 7 8 A. 36 

123456789 .4.45 

12 3 4 5 6 7 8 9 10 A. 55 

J 2 3 4 5 6 7 8 9 10 11 4. 66 



23. What is the sum of the following numbers? 

222222222 292 4. 24 
333333333333 A. 36 
444444444444 A. 48 
555555555555 A. 60 
666666666666 A. 72 
7 7. 77 7. 7777777 A. 84 
888888888888 A. 96 
999999999999 4. 108 

10 10 10 10 10 10 10 10 10 10 10 10 A. 120 

11 11 11 11 11 11 11 11 11 11 11 11 A. 132 
1 2 3 4 5 6 7 8 9 10 11 12 A. 78 [ 12 12 12 12 12 12 112 12 12 12 12 12 A. 144 

24. If i of an apple be worth 1 cent, how much is a whole 
apple worth ? 

25. If £ of a vessel be* worth 1000 dollars, how much is the 
whole vessel worth ?. How much is £ worth ? 

26. If you give 300 dollars for i of a house, how much is th« 
whole houBe worth ? How much is $ worth ? 

27. If i of an apple cost 2 cents, what is the whole apple 
worth? 
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28. If i of a factory be worth 2000 dollars, what is the whole 
worth ? 

29. 16 boys, throwing stones at an apple-tree, beat off a num- 
ber of apples : says one boy, My part is xV> an ^ I am entitled to one 
apple ; how many apples is -& then ? How many -j^r ? How 
many •£& ? How many ■}$ ? How many -Jf ? How many 

30. 16 men caught so many fish, that they could not count 

them ; a bystander told one man that his part was 100, just-f^g- 

of the whole ; how many fish would -ft be ? How many -fa ? 

How many -fg ? How many ■}•$ ? How many -J j ? How 
many fish did they catch in all ? 

31. John was born twenty years after James j how old will 
James be when John is 21 ? 

32. When Joseph was 21, he married a wife that was 10 
years old when he was born ; how old was the wife when Jo- 
seph married ? 

33. How many are 7 and 9 ? 47 and 9 ? 87 and 9 ? 37 and 
9? 7and5? 27 and 5? 57 and 5? 8 and 7? 48 and 7 ? 
68 and 7? 58 and 7? 78 and 7? 8 and 8 ? 28 and 8? 48 and 
8? 58 and 8? 78 and 8? 98 and 6? 9 and 9? 39 and 9 > 
59 and 9? 79 and 9 ? 69 and 9 ? 6 and 6? 36 and 6? 56 
and 6? 76 and 6? 96 and 6? 106 and 6? 

JfeU A, — After the manner of the last examples, the pupil shook! be taught te 
perform the following. Should he hesitate in any instance, as, for example, in 
adding8 to 88* just say to him. 8 and 6 are 16, and he will soon see that 88 and 
8 are 96, there being a 6 in both cases. By this means, if he ean add any twd 
numbers together, both under 10, he may be taught to add any number snaUs* 
than 10 to any number larger than 10. 

JVM* A— The following may be added by calling each finger a figure. Cars 
should be exercised, lest the learner give the total amount from the booay 
without making the individual additions for himself. 

34. Add 5 twos, and 5 threes together : thus— 2 and 2 are 4. 
and 2 are 6, and 2 are 8, and 2 are 10, and 3 are 13, and 3 
are 16, and 3 are 19, and 3 are 22, and 3 are 25. 

Add 5 fours, 5 threes, and 5 twos together. A. 45. 

" 5 fives, 5 fours, and 5 threes " A. GO. 

" 5 sizes, 5 fives, and 5 fours " A. 75. 

" 5 sevens, 5 sixes, and 5 fives " A. 90, 

" 5 eights, 5 sevens, and 5 sizes " A. 105. 

" 5 nines, 5 eights, and 5 sevens " A. 120. 

" 10 ones and 10 twos - " A. 30. 

" 10 threes and 10 twos « A. 50. ~ 

" 10 fours and 10 jthreee v " A. 70. 

" 10 fives and 10 lour* « A. 30, 
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Add 10 sixes and 10 fives together. A. 110. 

K l 10 sevens and 10 sizes " A. 130. 

M 10 eights and 10 sevens " A. 150. 

" 10 nines and 10 eights " A. 170. 

0. What is this which you have now been doings called* 
A, Addition. 

Q. What, then, may the putting together of two or more num- 
bers, and finding how much they make, be called f A. Addition. 

Q. What is the putting together, or collecting of several num- 
bers, of the same name, or denomination, called f At Simple 
Addition. 

Q. What do you mean by the same name, or denomination? 
A. All pounds, all dollars,, all cents, or all drams, dec. 

How many are 20 and 30 ? What do you call the 50 ? A. 
Amount. 

v AVtfe C. — It is thought advisable, whenever the operation of the first sum 
in any rule is given, to direct the pupil, after a careful attention to the ques- 
tions in the book, to copy the sum on his slate, and from this to answer the 
questions respecting the work, without looking on the book at recUation. 

Operation by Slate illustrated, 

1. A man bought a cart for .25 dollars, a yoke of oxen for 69 
dollars, and a plough for 7 dollars. What did he give for the 
whole ? ■'•■*•. 



In writing this example down, why 
do you place the 7 (units) .under the 
9 (units) f why not place it under the 

6 (tews) f A. Because, if I should, the 

7 units would become 7 tens, or 70 ; 
that is, the 7 dollars would become 
70 dollars. 



OPERATION. 

Cart, 25 dollars. 

Oxen, 69 dollars. 
Plough, 7 dollars. 

Amount, 101 dollars. 

How do you obtain the 1 in the AnsWf A. I sav 7 (units) and 
9 (units) are 16 (units), and 5 more (units) are 21 (units), or 2 
tens and 1 unit, writing the 1 in the units' place. 

What do you do with the 2 tens f A. I carry, or add them to 
the 6 (tens), in the next higher place, where ajl the tens be- 
long. 

What is this adding of the 2 tens called t A. Carrying one for 
every ten. 

How do youvroceed to get the 10 in the Ans. t A. The 2 (tens) 
to carry, and () (tens) make 8 (tens), and the 2 (tens) over the 
6 (tens) are 10 (tens). 
3* 



fibril these illustrations we derive tte following 

RULE. 

1 flittfl <fo yov write the numbers down t A. Units under 
units, tens under tens, Ac. with a line underneath. 

II. At which hand do you begin to add f A. The right. 

HI. if the amount of any column be 9, dr less, how do fou 
proceed t A. Set it down. 

IV. If it be more than 9, what do you dot A. I set down the 
light hand figure, and carry the left hand figure, or rlgiires, t<* 
the next column. 

V. Which figure would you write down, ana which carry in 
18, 10, 13, 36, 81, 94, 108, 58, 67, 125 ? 

VI. What do you do with the amount of the last column f A. 
I set the whole of it down. 

Proof. How do you prove the operation t A. Begin ai 
the top, and add the figures downward in the same manner is 
they were added upwards. 

What must this amount be like t A. The first amount. 

More Exercises for the Slate. 

Xote P.— To save the trouble of having the pupil running up continually *to 
his teacher to know if his sums be right, and to prevent the learner from 
copying the answers on his slate from the book, indirect answers will ho* 
given through the book, when that can conveniently be done : in other cases' 
direct answers will be given. 

3. A man bought a suit of clothes for 57 dollars, a pair of 
hoots for 8 dollars, and a secretary for 28 dollars. What did he 
give for the whole ? A, 93. 

3. In an orchard, 20 trees bear pears, 54 bear peaches, and 6 
bear plums. How many are there in the orchard ? A. 80. 

4. A man bought a barrel of flour for 10 dollars, a barrel of 
molasses for 29 dollars, and a barrel of rum for 36 dollars. 
How much did he pay for #11 the articles ? A. 75. 

5. James bought at one time 89 marbles, at another time 54, 
at another GO, and at another 75. How many did 'he buy in 
all? A. 278. . 

6. A man gives 69 dollars for £ of a chaise ; how much must 

he give for the whole at that rate ? A. 267. 

77 You expend for a gold watch 165 dollars, for a chaise 225 
dollars, for a new Buit of clothes 80 dollars, and give your 
father 400 dollars. How much ntoney have you parted with 
ball? A. 870. 

8. If $ of a vessel be worth 2265 dollars, what is tfce whole 
vessel worth? d. *795 doUan. 
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9. What if the whole stock which a man ha* in trade worth, 
if £ be worth 3500 pounds ? A. 14000 pounds. 

1(>. If one man own £ of a bank, and his part cost 26000 
dollar*, what would the whole be worth at that rate f 
A. 206000 dollars. 

11. Suppose my neighbour should borrow of me at one time 
. 656 dollars, at. another 50 dollars, at another 3$56 dollars, and 
at another 5000 dollars ; how much should I. lend him in all ? 
A. 9362 dollars. 

• 12. A merchant owes 617 dollars to Messrs. B. & T. C. Hop- 
pin, 516 dollars to Messrs. B. & C. Dyer, 600 dollars to the Ex- 
change Bank, 1000 dollars to the Union Bank ; I demand how 
much He owes in the whole ? A. 2733 dollars. 

13. A merchant bought at one time 000 barrels of beef, at 
another 500 barrels, at another 416 barrels ; how many bar- 
rels did he buy in the whole ? A. 1516 barrels. 

14. James was born A. D. 1800 ; what year of our Lord will 
it be, when James is 37 years of age ? A. 1337. 

15. Gen. George Washington was born A. D. 1732, and lived 
67 years; in what year did he die-? A. 1799. 

16. From the creation of the world to the flood was 1656 
years ; from thence to the building of Solomon's temple, 1336 
years; thence to the birth of our Saviour, 1008 years; in 
what year of the world was the birth of Christ? A. Anno 
MundUOOO. 

(17.) <18.) (19.) (20.) (21.) 

Dollars. Drams. Dimes. Mills. Shillings. 

35 313 1645 132132 456732123212 

64 280 0321 245123 121212121212 

21 741 4610 521085 12341234 12 34 

18 240 5336 603898 234234234234 

12 391 5210 789783 898768987651 



(22.) (23.) 

Eagles. Dollars. 

271135260357 12345678912 54 56789 

3110 7 0582121 9870543219 8 7654320 

6^5515374232 554 4 33221122 33 4 4 22 

813602115601 665 5 44332211001133 

535126100812 776655443322110011 



* The teacher will observe that the amounts of the several sums are divided 
try 3, and the quotients given for the answers will be found in sum No. 27, 
each quotient being set against the No. af the sum, that ha may Store readily 
tell, if the sun be right. 



w*> 



AMtT BMBt lC . 



9 8 TV?'}**'- 

00?S430 




654 



810? 6 * 



s 
I 



8 6"2« 7 
I 



3 




•*• to No. 17 
f *° Wo. fa 

f *° Wo- 30 

• *• Wo. |i 
• t0 Wo. %• 



3 d e: t* v^») 

8 2 f 5 J f 3 1 ,7*JH 



^^^o%^^i% 6 !| 

6 




SIMPLE SUBTRACTION. & 

eighty-five, Nine millions and six, Ninety millions and nine 
thousand. A. 99101026. 



8XFMU2 SUBTRACTION. 

H VXXX. 1. George had 1 10 apples, and gave 6 of them to 
William ; how many did he have left ? Why ? A. Because 4 and 

9 are 10. 

2. Rufus, having 20 dollars, gave 12 to James ; how many 
had he left? Why? J 

3. A man, owing 30 dollars, paid 20 ; how many did he then 
owe ? 

4. A man, having 100 dollars, lost 50 of them ; how many 
had he left? / 

5. A merchant bought a piece of cloth for 120 dollars, and 
sold it for 140 dollars ; how much did he make by the bargain ? 

6. From 100 take 20 ; take 10 ; take 40 ; take 60 ; take 70 ; 
take 80 ; take- 90 ; take 95 ; take 85 ; take 75 ; take 5 ;. 
lake 15. 

, 7. John, having 75 apples, gave 20 to his oldest brother, 20 to 
his youngest, and 20 to his sister ; how many had he left ? 

8. Harry had 25 marbles in both pockets ; he lost 9 out of 
one pocket, and 7 out of the other ; howjpany had he left ? . 

9. William has two pockets, both oi which will hold 75 
peaches ; he has in one 15, and in the other 45 ; how many 
more will both hold ? 

10. A boy, returning with a basket full of oranges, containing 
100, and meeting his cousin by the way, gave him 20 ; how 
many did he carry home ? 

11. Two btfys were playing at marbles; each had 20 when 
they began ; John lost 5 ; how many did each have then ? 
When the unfortunate boy had lost all but 2, how many 
had James won from John ? 

12. You bought 100 new marbles for 50 cents, and sold Petelr 

10 for 15 cents ; Harry 6 for 10 cents, and Thomas 34 for 20 
cents ; how many marbles had you remaining ? and how much 
more did you pay for them than what you sold came to ? 

13. How many quarters to an apple, or any thing ? How 
' many thirds? How many fifths? How many sixths ? Sevenths? 

14. If you had 4 pencils, and should give away £, how many 
would yon have left ? 

15. If you had 3 cents, and should give away -£, how many 
would you have left ? 

16. If you had 8 pencils, and should give away £, how many 
would you have left .*" 
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OPERATION. 

Wagon, 62 dollars. 
Harness, 39 dollars. 

Difference, 23 dollars. 

Paoop, 62 dollars. 



In this example we have a little 
difficulty in attempting to sub* 
tract as before, by saying 9 (units) 
from 2 (units) ; but suppose we ■ 
take one ten from the G tens, the 
next upper figure, which would 
leave 5 (tens), and join or add 
this 1 (ten), that is, 10 units, to the , 
2 units, making 12 units ; how 
would you, then, proceed to get 
the 3 ? A. I would say, 9 (units) A 
from 12 (units) leaves 3 (units). Now, as we took I ten from 
the 6 tens, it. is evident that we must call the 6 tens 5 tens, and 
say, 3 tens from 5 tens leave 2 tens ; but suppose that, instead _, 
of making the upper figure 1 less, calling it 5, We should make "*.' 
the lower figure one more, calling it 4, what would be the re- 
sult, and how would you proceed ? A. I would say, 1 to carry 
to 3 makes 4, and 4 from 6 leave 2, the same as before. 

What is this talcing lfrom 6, and adding it to 2, the upper 
figure, jcalled f A. Borrowing ten. 

Proof. — If 8 from 14 leave 6, because 6 and 8, are 14, how 
would you proceed to prove the operation t A. I add 23 (the 
Difference) to 39, (the Subtrahend,) making 62, an amount like 
the Minuend — therefore right. 

From these illustrations we derive the following 

RULE. 

I. How do you write the numbers down? A. The less under 
the greater. ' 

I IT How da you place units, tens, 8fC. f A. Units under 
units, tens under tens, <fcc. 

III. At which hand do you begin to subtract f A. The right 

IV. Hoid do you subtract each figure in the lower line? A. 
From the figure above it. 

V. What do you set down f A. The Difference. 

VI. If the Cower figure be greater than that above it, what 
do you do f A. Add ten to the upper figure. 

VII. What do you do then t A. -From this amount take the 
lower figure. # 

VIII. What do you set down t A. The Difference. 

IX. How many do you carry in all cases, when the lower 
figure is greater than that above it t A. One. 

Proof. — Which numbers do yon add together to prove the 
operation f A. The Difference and Subtrahend. 
What must the amount be like ? A. The Minuend. 



ARITHMETIC. 



More Exercuesfor the Slate, 

* 

3. A man, having 96 dollars, paid away 49 ; how many had he 
lift? A. 49 dollars. " rt " 

v 4. Jamei bought 78 marbles, and lost 29 of them ; how many 
had he left? A. 49 marbles. 

5. A man paid 175 dollars for a gold watch, and 55 dollars for 
a hone ; how much more did he pay for the watch than for the 
horse? A. 120 dollars. 

6. A man bought a chaise for 215 dollars, and to pay for it . 
gave a wagon, worth 37 dollars, and the rest in money ; how 
much money did he pay ? A. 178 dollars. 

7. A merchant bought a piece of cloth, containing 489 yards, 
and sold 365 yards ; how many yards had *he left ? A. 124 
yards. 

8. If you have 20 dollars in your pocket, and owe 15 dollars, 
how many dollars will you have left in your pocket, when your 
debts are paid ? 

9. If you have. 2560 dottars' worth of stock, and owe 1500 
dollars, how much worth of stock will you have, after your 
debts are paid ? A. 1060 dollars. 

10. America was discovered by Christopher Columbus in. 
1492 ', how many years had elapsed at the time when hostilities 
commenced, in the revolutionary war, 1775 ? A. 283 years. 

11. Gen. Washington was born in 1732, and died in 1799 ; 
how old was he ? A. 67 years. 

12. William has 15 cents ; he owes Rufus 6 cents, and James 
4,; now how many will he have left, after paying Rufus and 
James? 

13. A merchant owes to the Exchange Bank 2365 dollars, to 
the Bank of North America 15000 dollars, and his whole stock 
is worth no more than 42000 dollars ; how much will he have 
left, after paying both banks ? A. 24635. 

14. If you buy 20 apples for 40 cents, and sell 15 for 35 cents, 
how many apples will you have left, and how much will they 
cost you ? 

15. A grocer buys 560 bushels of rye for 530 dollars, and sella 
200 bushels for 400 dollars ; how many bushels will he hare 
left, and what will they cost him? A. 360 bushels, and they 
cost him 130 dollars. 

16. A wine merchant bought 3600 gallons of wine ; and sold 
at one time 2400 gallons, at another 1000 gallons; how many 
gallons has he on hand ? A. 200. 

17. From 200 take 150 ; take 190. 
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OFEftATKOT. 



200 
150 

~io 



200 
190 



50 
10 



10 60 Ans. 



Tlie pupil should be required 
in all rules to prove his results 
It is of practical importance f 
besides, it occasions less trou- 
ble to the teacher in detecting 
mistake*. 



18. From 99 take 22 ; take 55. A. 121. 

19. Froih 176 take 58; take 42. A. 252. 

20. From 176 take 90 \ take 100. A. 162. 

21. From 1000 take 700 ; take 550. A. 750. 

22. From 1O00 take 600; take 400. A. 1000. 

23. From 1500 take 1000; take 1200. A. 800. 

24. From 1500 take 900 ; take 350. A. 1750. 

25. From 2538 take 1624 ; take 299. A. 3153. 

26. From 2538 take 999 ; take 2000. A. 2077. 

27. From 783654g take 7000 ; take 70. A. 15666014. 

28. From 80000 take 79999 ; take 78388. A. 1113. 

29. From 80000 take 5000 ; take 12345. A. 142655. 

30. From 900000 take 1 ; take 10. A. 1799989. 

31. From 900000 take 100; take 1000. A. 1798900. 

32. From 900000 take 10000; take 100. A. 1789900. 

33. J>om 1000000 take 1 ; take 10. A. 1999989. 

34. From nine millions take 3. A. 899^997. 

35. From nineteen millions take nineteen. A. 18999981. 

36. From forty millions take one million. A. 39000000. 



SIMPLE MUX.TIP1.ICATION. «. 

J!X a 1. What will 3 books come to, at 20 cents apiece ? 
Why ? A. Because 20 and 20 are 40, and 20 are 60, that is t 
3 times 20 are 60. 

2. What will 3 'bushels of apples come to at 30 cents a 
bushel ? Why ? A. Because 30 and 30 are 60, and 30 more, 
are 90, that is, 3 times 30 are 90. 

3. What will 2 cows come to, at 10 dollars a head ? At 12 
dollars ? At 14 dollars ? At 18 dollars ? At 20 dollars ? At 
25 dollars ? How many are 2 times 10, then ? 2 times 12 ? 2 
times 14? 2 times 18? 2 times 20 ? 2 times 25? 

4. What will 30 yards of cloth come to, at 2 cents per yard ? 
What mW 14 yards ? 16 yards? 12 yards? 25 yards? 30 
yards f^0 yards ? 80 yards? "How many are 2 times 30? 
14? 16? 12? 25? 30? 60? 80? 

5. What will 3 yards of cloth come to, at 10 cents per yard ? 
What will 4 yards? G yards? 12 yards? 20 yard*? 30 
yards? 60 yards? 80 yards? How many are 10 times 3? 
4? 6? 12? 20? 30? 60? SO? 



* 
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6. Whmt will 4 oranges cost, at 10 cents apiece? Whyf 
9. Because 10 and 10 are 90, and 10 are 30, and 10 mare are 
H), tAat t*, 4 time* 10 are 40. 



Q. JHUf , tA«n, w Multiplication a quick way of performing * 
£. Many additions. 

Q. What is the number called, which is to be added to itself, 
rr repeated several times t A. The Multiplicand. 

Q. What is the number, which shows how many times the 
nultiplicand is to be repeated, called f A. The Multiplier. 

Q. What are both multiplier and multiplicand sometimes 
tolled f A. Factors, or Terms. 

Q. What is the result, or number found by multiplying, 
tailed? A. The Product. 

When the Multiplier is 12, or less. 

Operation by Slate illustrated. 

1f X* 1. How much will 4 barrels of pork come to at 17 
dollars a barrel ? 



OPERATION. 

Multiplicand, 17 dollars* 
Multiplier, 4 barrels* 

Product, 68 dollars. 



Since 4 times 7 are the same 
as 7 times 4, we see that it 
makes no difference which 
number is considered the mul- 
tiplier : why is the 4 ; then, 
made the multiplier in this 
example f A. For the sake 
of convenience, it being the 



smaller number. How do you get the 8 units. in the product t 
A. I say, 4 times 7 (units) are 28 (units), or 2 tens ana 8 units, 
writing down the 8 units, and carrying the 2 (tens) as in Ad- 
dition. 

How do you obtain the 6 (tens) t A. I say, 4 times 1 (ten) 
are 4 (tens), and 2 (tens), to carry, make 6 (tens). 

Proof. — As 3 timet 17 and 1 
time 17 evidently make 4 times 
17, how can you prove the above 
operation t 



17 
3 



PROOF. 



51 
17 



1 less than 4, the for* 
met multiplier. 

the multiplicand. 



68 like the result of the 
other operation,— 
therefore right. 



A. I can multiply 17 iv 3, ono 
less than 4, making 51 }*nen add 
17 (the multiplicand) to 51, mak- 
ing 68; which, being like the 
result in the first operation, 
proves the work to be right. 
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From these remarks and illustrations we derive the 

following 

RULE. 

1. How are the terms to be placed t A, The lew under the 
greater, with units under units, tens nnder tens, cYc. 

. II. At which hand do you begin to multiply? A. At the 
right hand. 

III. Bow are the figures of the multiplicand to be multiplied 
by the multiplier t A. Separately. 

IV. How do you carry and write down t A. As in Simple 
Addition. 

More Exercises far the State, 

2. What will 125 pounds of cheese cost, at 6 cents a pound ? 
,£. 750 cents. 

3. What will 420 pounds of pork come to, at 9 cents a pound ? 
A. 3780 cents. • 

.4. What will 167 barrels of flour come to, at 9 dollars a bar- 
rel? A. 1503 dollars. 

5. What will be the price of 8 hogsheads of wine, at 189 dol- 
lars per hogshead ? A. 1032 dollars. 

6. A merchant sold 895 oranges at 11 cents apiece ; what 
did they come to P A. 9845 cents. 

7. What will 236 lemons come to, at 8 cents apiece ? At 
• cents' 

236 236 1888 

6 8 1416 



1416 1888 3304 Ans. 

8. Multiply 120 by 2; by 3. jff. 600. 

9. Multiply 1211 by 5 ; by 6. A. 13321. 

10. Multiply 1211 by 7 ; by 8. A. 18165. 

11. Multiply 65321 by 9 ; by 6. A. 979815. 

12. Multiply 65321 by 8 ; by 10. A. 1175778. 

13. Multiply 123456 by 11 ; by 4. A. 1851840. 

14. Multiply 123456 by 3 ; by 5. A. 987648. 

15. Multiply 345612 by 3 ; by 8. A. 3801732. 

16. Multiply 345612 by 12 ; by 7. A. 6566628. 

17. Multiply 12345006789 by 3 ; by 4. A. 86415047523. 

18. Multiply 12345006789 by 5 ; by 6. A. 135795074679. 

19. Multiply 236120013 by 2 ; by 3. A. 1180600065. 

1T XX. When the Multiplier is more than 12. 

1. There are 365 days in one year i how many vt* <tast*>$k. 
36 years? 
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' OPERATION. 

365 days. 
36 years. 

2190 

1095 

* . 

13140 days, Ans. 



How do you get the 9100 ? JL 

By multiplying 365 by 6, as in IF X. 
How do you obtain the 1095 ? .#. 
By multiplying 365 by 3, aa before. 
Now, us you have seen tluit fig- 
ures increase their value ten times, 
by being removed one plate farther 
towards the left, can you tell mc tthy 
]0fl5 is so removed, thereby making 
the 5 to fall under the multiplier 3 ? 
A. Multiplying by the 3 tens, that is, 
30 units, gives a product 10 times greater than if the 3 tens 
were 3 units ; hence the 5 must be placed in the tens' place. 

To explain why yoti add the two products together. 
What does multiplying 3C5 by 6 give ? A. The number of days 
in years. 

What does multiplying 365 by 3 tens give? A. As the 3 
(tens) are 30 units, multiplying by 30 will, of course, give the 
number of days in 30 years. 

IVhy, then, do you add these two products together? A. To 
pet the whole number of days in 30 and 6 years, that is, 
m 36 years. ' 

From this example we derive the following 

RULE. 

1. How do you write the numbers down, and multiply ? A. 
As in IT X. 

II. Where do you write the first figure in each product? A. 
Directly under its multiplier. 

III. How do you proceed next ? A. Add all the products to- 
gether as they stand. 

More Exercises for the Slate. 

2. What will 315 bushels of rye cost, at 42 cents a bushel ? 
A. 13230 cts. 

3. There are 63 gallons in a hogshead ; how many gallons 
are there in 25 hogsheads ? A. 1575 gallons. 

4. What will 42(5 gallons of molasses cost, at 46 cents a gal- 
Jon? A. 19596 cts. 

5. If 363 men can do a piece of work in 137 days, how lohg 
will 5* take one man to do the same ? A. 49731 days. 

6. What will 234 barrels of beef come to, at 15 dollars a bar- 
rel ? At 13 dollars a barrel ? A. 0552 dollars. 

7. If a roan receive 256 cents for one day's work, how many 
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cents will he receive at that rate for 17 days ? For 29 day* ? 
4. 11776 cent*. For 116 days? For 105 days? A. 56576. 

8. If the stage run 9 miles an hour, how many miles will it 
wn at that rate in 12 hours ? In 19 hours ? JL 279 miles. In 
25 hoars ? In 36 hoars ? ^ 549 miles. 

•9. If a man save 161 dollars in a year, how much will ft 
amount to in 19 years ? In 35 years ? A. 8694 dollars. 

10. Multiply 62123 by 13. A. 807599. 

11. Multiply 35433 by 14 ; by 15. A. 1027528. 

12. Multiply 65217 by 16 ; by 17. A. 2152161. 

13. Multiply 207812 by 19 ; by 21 . A- 8312480. 

14. Multiply 207812 by 25 ; by 35. A. 12468720. 

15. Multiply 32100421 by 65 ; by 85. A. 4815063150. 

16. Multiply 32100421 by 27 ; by 33. A. 1926025260. 

17. Write down one thousand, multiply it by 25, add fire 
thousand to the product, subtract twenty-nine thousand nine 
hundred and ninety-nine from the amount, and see if the re- 
mainder be 1. 

V SB. When the Multiplier is 10, 100, 1000, &c. 

How many are 10 times 5? Note, tf we annex a cipher ta 
the 5, thus, 50, it will produce the same effect : why ts this 9 
A. Because, by annexing a cipher to 5, the 5 is removed to the 
tens' place ; hence the value is increased 10 times. 

What effect would two ciphers have, or three ciphers, fye. ? 
A. Two ciphers would remove any figure two places towards 
the left, and of coarse increase it 100 times, and bo on for 
1000, &c. 

Role. What, then, appears to be the rule? A. Annex to 
the multiplicand all the ciphers in the multiplier. 

Exercises far the Slate. 

1. What will 36 bushels of rye cost, at 100 cents a bushel ? 
A. 3600 cents. 

2. What will 100 bushels of salt cost, at 87 cents a bushel ? 
What will 1000 bushels ? What will 10000 bushels? What 
will 10 bushels ? A. 966570 cents. 

3: Multiply 8978 by 10; by 100; by 1000; by 10000; by 
100000 ; by 1000000. A. 9975545580. 

% XXXX. When there are ciphers at the right hand 
of either or both the Factors. 

Rule. From the illustrations given, HXIL, how does it ap- 
pear that we can multiply? A. Multiply without the ciphers 
first, and annex them to the product. 
4* 
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More Exercises for the SkUe. 

2. What will 36 hundred weight of sugar cost, at 29 dollars 
a<hundred ? A. 1044 dollars. 

3. Multiply 3065426 by 36. A. 107289980. 

4. Multiply 4078945 by 96: A. 391578720. 

5. Multiply 18934 by 108. A. 9044872. 

6. Multiply 45678 by 144. A. 6577632. 



SXXfflNLE DIVISION. 

H ZVt 1. If you divide 12 apples equally between two 
boys, how many will each have ? How many times 2 in 12, 
then ? Why f A. Bcdkuse 2 times 6 «re 12. 

2. How many oranges, at 8 cents apiece, can yon buy lor 
48 cents ? For 96 cents ? How many times 8 in 48 ? 8 in 
96? Why? 

3. A man bought 8 lemons for 80 cents ; how much did he 
give apiece ? How many times 8 in 80 ? Way, or proof f 

4. How many gallons of brandy, at 3 dollars a gallon, can be 
bought for 36 dollars ? For 60 dollars ? For 90 dollars ? For 
300 dollars? Why? 

5. Four boys found a bag containing 48 silver dollars ; how 
many will they have apiece, if it be divided equally ? 

6. When oranges are 2 cents apiece, how many will 8 cents 
buy ? Will 16 cents buy ? Will 32 cents ? Will 36 cents ? 
Will 48 cents ? Will 100 cents ? 

7. If you pay 9 cents for one pound of sugar, how many 
pounds can you buy for 45 cents ? For 54 cents ? For 108 
cents ? 

8. How much is one half (J) of 4 ? Of 8 ? Of 16 ? Of 20 f 
Of 24? Of 30? Of 100? Of 200? 

9. Harry had 16 apples, and gave one half (£) of them to 
Thomas ; how many did Thomas receive ? 

10. How much is one third (£) of 6 ? Of 24 ? Of 30? 
Of 36? 

11. How much is on* half (£) of 8 ? One third (£) of 24 ? 
One fourth (i) of 16 ? One fifth (-£) of 35 ? One sixth (£) of 
24 ?' One seventh (+) of 35 ? One eighth (i) of 56 ? One 
ninth (£) of 108 ? One twelfth (-jV) of 144 ? 

12. How many times 4 in 40 ? 3 in CO? 5 in 100? 6 in 
1200? 8in4S0? 
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q. What is this method ef finding how many times one num- 
ber is contained in another, or of winding a number into equal 
parts, called ? A. Division. 

Q. What is the method of finding how many times one num- 
ber is contained in another of only one name, or denomination, 
called. A. Simple Division. 

Q. What is" the number given to divide by called t A. The, 
Divisor. 

Q. What is the number to be divided called f A. The 
Dividend. 

Q. What is the number of times that the divisor is contained 
in the dividend called t A. The Quotient. 

<}. What is that which is sometimes left after dividing, or 
after the operation is performed, called f A. The Remainder, 
which most always be less than the Divisor. 

Q. Of what name, or denomination, is the remainder t A, 
The same as the dividend. 

Q. If your dividend, for instance, be ounces, what will yout, 
remainder be f A. Ounces. 

Q. How many times 4 in 40 ? and why f 

Q. From this example what does division appear to be th*> 
opposite off A. Multiplication. 

12 oranges. 
One to each makes 4 



1st time he had 8 left. 

One to each makes 4 

2nd time he had 4 left. 

One to each makes 4 



Q. James, having 12 oranges, 
was desirous of dividing them 
equally among his 4 little sis- 
ters, and, in order to do this, 
he handed them at first one 
apiece ; how many had be left? 
Q. When he handed them 
another apiece, how many had 

\ Q. When he handed them 
one more apiece, how many had he left ? 

Q. From these illustrations how does it appear that a num- 
ber may be divided into equal parts ? A. By Subtraction. 

Q. How many times did James give to each of his sisters an 
orange apiece ? 

Q. How many times did you subtract ? A. Three times. 

Q. How many times 4 in 12 ? 

Q. By this we see that the quotient represents the number 
of subtractions : now, if the quotient were 4000, how many times 
would it be necessary to take the divisor from the dividend to 
perform division by subtraction ? A. 4000 times. 

Q. What, then, is Division a quick way of performing ? 
A. Many subtractions. 
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SHORT DIVISION. 

IT XVI. Q. What is Short Division ? A. When 

the divisor is 12, or Jess. 

1. How many oranges, at 3 cents apiece, may be bought for 
657 cents ? 

How do you obtain the 2 
(hundreds) in the quotient f 
A. I begin on the left of 
the dividend, and say, 3, 



OPERATION. 

Dividend. 
Divisor, 3)657 cents. 



Quotien t, 219 oranges, An$. 



the divisor, is contained in 
6 (hundreds) 2 (hundreds) 
times, that is, 200 times, 



writing the 2 (hundreds) down under the 6 (hundreds). 

How do you get the, 1 (ten) t A. 3 in 5 (tens) 1 time, and 
2 (tens) left. 

What do you do with the 2 which is left t A. I join, or carry 
it as 2 tens, that is, 20 units, to the 7 units, making 27. 

How do you proceed to get the 9, then? A. 3 in 27, 9 times. 

How many times G in 30 ? and why t 
How, then, would you proceed to prove 
the foregoing example t A. I would 
multiply 219 (the quotient) by 3 (the divi- 
sor) T making 657 (the dividend) — there- 
fore right. 



PROOF. 
Quotient, 219 
Divisor, 3 



Dividend, 657 

From the illustrations now given we derive the 
following 

RULE. 

I. At which hand of the dividend do you place the divisor t 
A. At the left. 

If. How many figures do you take first f A. Enough to con- 
tain the divisor once T or more. 

III. What do you set down underneath f A. The quotient. 

IV. If there should be a remainder, how would you pro- 
ceed ? A. I join, or carry it to the next figure of the dividend, 
as so many tens. For example, suppose 3 remain, and the next 
figure be 8, how would you say f A. I would say, 3 (to carry) 
to 6, makes 38. 

V. How do you proceed if the divisor be not contained in the 
next figure of the dividend f A. Write a cipher in the quo- 
tient, and join this figure to the figure next to it, as so many 
tens. 
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?root.— Which terms do you multiply together to prove the 
eration f A. The divisor and quotient. 
What is to he done with the remainder, if there be amy t 
Add it to this product. 
What must the amount be like t A. The dividend. 

More Exercise* for the Slate. 

2. Rufug divided 42 oranges equally between his two little 
others ; how many had they apiece ? .£.21. 

3. If 3 bushels or apples cost 360 cents, how much is that a 
shel? A. 120 cents. 

4. How many months are there in 452 weeks, there being 4 
$eks in each month ? A. 113 months. 

5. A man, having 416 dollars, laid them all out in cider, at 4 
liars a barrel ; how much cider did he buy ? A. 104 barrels. 

6. A man bought 6 oxen for 318 dollars ; how much did he 
y a head ? A, 63 dollars. 

7. How much flour, at 7 dollars a barrel, can be bought for 
12 dollars ? A. 216 barrels. 

8. At 8 cents apiece, how many oranges will 8896 cents buy ? 
1112 oranges. 

9. At 10 dollars a barrel, how many barrels of flour may be 
ught for 1720 dollars ? A. 172 barrels. 

10. 12 men by contract are to receive 1600 dollars for a job 
work ; how many dollars will be each man's part, if they be 
rided equally among them ? A. 125 dollars. 

11. 2 men, trading in company ^gained 2450 dollars ; how 
uch was each man's part ? A. 1225 dollars. 

12. At 3 dollars a barrel, how many barrels of pork can be 
ught for 6463 dollars ? A. 1821 bbls. 

Voce.— The total remainder is found by adding together, what remains after 
;h operation. 

13. Divide 256587 by 2. A. 128293—1 rem. 

14. Divide 378567 by 2 ; by 3. A. 315472—1 rem, \ 

15. Divide 278934 by 2; by 3. A. 232445. * 1 

16. Divide 256788 by 3 ; by 4. A. 149793. ' 

17. Divide 256788 by 5 ; by 6. A. 94155—3 rem. 

18. Divide 65342167 by 4 ; by 5. A. 29403974—6 rem. 

19. Divide 65342167 by 6 ; by 7. A. 20224966—3 rem. 

20. Divide 523467898 by 4 ; by 6. A. 218111623—6 rem. 

21. Divide 523467896 by 7; by 8. A. 140214615-4 rem. 

22. Divide 2653286 by 7 ; by 8. A. 710700—12 rem. 

23. Divide 2653286 by 9 ; by 10. A. 560137—11 rem. 

24. Divide 52345 by 9 ; by 10. A. 11050—6 rem. a 

25. Divide 52345 by 11 ; by 12. A. 9120-6 rem. 
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The operation, thus far, hat been carried en partly m the 
mind, and partly by writing the numbers down ; but oftentimes 
the divisor will oe too large to be thus performed. When, there- 
fore, we write the operation out at length, what is the process 
called? A. Long Division. 



LONG 1 DIVISION- 

U X1TXX. 1. A man, dying, left 957 dollars to be divided 
equally among his 4 sons ; what was each son's part ? 

Long Division. Short Division, 

OPERATION. OPERATION. 

Dividend. Quotient. 4 ) 957 
Divisor, 4 ) 957 ( 239* 55*0*** 

As long and Short Di- 
vision are exactly alike, 
except in Short Division 
the whole operation is not 
written down, to begin*,, 
then, in Short Division, 
we should say, 4 in 9, 2 
i times, and 1 over. This 

* we discover by saying in 

the mind, 4 times 2 are 8, and 8 from 9 leaves 1. Now, to ex- 
press in figures this operation, we may write the numbers where 
we please : where, then, for the sake of convenience, may the 2 
(times, the quotient figure) be placed f A. At the right hand 
of the dividend. 

We are next to say, 4 times 2 are 8 : this 8, you know, must be 
subtracted from 9 : where would it be convenient to place the 8 ? 
A. Under the 9. 



> 




By taking 8 from 9, we have 1 remaining, which we should, 
in Snort Division, carry or join to 5, the next figure of the divi- 
dend ; how can we do this now t A. By ioining or bringing 
,down the 5 to the right hand of the 1, making 157 

How do you get the 3 in the quotient f A. I say, 4 in 15, 3 
times. 

How do you proceed next t A. I say, 3 times 4 are 12 ; and 
12 from 15 leaves 3. 

What do you do with the 3 ? A. I bring down 7 of the divi- 
dend to the right hand of the 3, making 37. 

How do you get the 9 in the quotient f A. I say, 4 times 9 
are 36, and subtracting 36 from 37 leav<a& 1 , TOraui&cAKt . 
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h now appears that each son has 23$ dollars, and there is 1 
dollar still remaining undivided: to explain the division of 
this, tell me how many quarters there are in a dollar? A, 
Four. 

Now, as there are 4 sons to share equally this dollar, hmo 

much ought each son to have f A. i, or one quarter of a dollar 
apiece. 

In this expression, £, we me the remainder, I , and the divisor, 
4 : how, then, may division be carried out more exactly ? A, 
By writing the divisor under the remainder with a luxe be- 
tween. 

From these remarks and illustrations we derive the 
following 

RULE. 

I. How do you begin to -divide f A. As in Simple Division. 

II. How many steps are there * A. Four. 

III. What are they f A. 1st. Find how many times; 

2d. Multiply; 
3d. Subtract; 
4th. Bring down. 

IV. Where do you write the quotient f A. At the right hand 
of the dividend. 

y. In performing the operation, whenever you have subtract- 
ed, what must the remainder be less than? A. Than the di- 
visor. 

VI. When you have brought down, a figure, and the divisor 
is not contained in the new dividend thus formed, what is to 
be done f A. Place a cipher in the quotient, and bring down 
another figure ; after which divide as before. 

Proof.— How do you prove the operations? A. As in Short 
Division. 

More Exercises for the Slate. 

2. A man wishes to divide 626 dollars equally among 5 men; 

how many will that be apiece ? A, -125£ dollars, or 125 dollars 
and 20 cents. 

3. There are 7 days in one week; how many weeks are 

Jhere in 877 days? A. 125? weeks. 

4. A man, having 5520 bushels of corn, wishes to put it into 
bins, each holding 16 bushels ; how many bins will it take ? 
A. 345 bins. 

5. Four boys had gathered 113 bushels of walnuts ; in divid- 
ing them equally, how many will each have ? A. 2&t bushels. 
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6. If a man is to travel 1301 miles in 12 sooth*, bow many 

is that a month ? A. 100^- mika- 

7. If 1600 bushels of corn are to be divided equally among 
40 men, how many is that apiece ? A. 40 bushels. 

8. 27000 dollars are to be divided equally among 30 sol- 
diers ; how many will each have ? A. 900 dollars. 

9 The salary of the president of the United States is 25000 
dollars a year ; how much is that a day, reckoning 365 days to 

the year ? A. 68£$ % dollars. 

10. A regiment of soldiers, consisting of 500 men, are allowed 
1000 pounds of pork per day ; how much is each man's part ? 
A. 2 pounds. 

11. James says that he has a half bushel that holds 27000 
beans ; how many will that be apiece for 9 boys, if they be di- 
vided equally ? How many apiece for 27 boys ? A. 4000 
beans. 12. For 36 boys ? For 54 boys ? A. 1250 beans. 

13. Divide 29876543 by 13. A. 2298195^ 

14. Divide 6283459 by 29. A. 216671. 

15. Divide 37895429 by 112. A. 338352^. 
10. Divide 29070 by 15 ; by 18. A. 3553. 

17. Divide 29070 by 19 ; by 17. A. 3240. 

18. Divide 10368 by 27 ; by 36. A. 672. 

19. Divide 10368 % 54 ; by 18. A. 768. 

20. Divide 2688 by 112 ; by 224. A. 36. 

21. Divide 101442075 by 4025. A. 25203. 

V XvTO. When the divisor is a composite number* 

1. Bought 20 yards of cloth for 80 dollars ; how much was 
that a yard f Now, as 2 times, 10 are 20 (a composite number), 
it is plain that, if there had been but 10 yards, the cost of 1 
yard would be 8 dollars, for 10 tit 80, 8 times ; but, as there 
are. 2 times' 10 yards, it is evident that the cost of 1 yard will 

be but one half (£) as much : how much, then, will it be f 

Rule. What, then, appears to be the rule for dividing by a 
composite number ? A. Divide by one of its component parts 
first, and this quotient by the other*. 

Exercises for the Slate. 

2. Divide 1152 dollars among 
24 men. 

3. Divide 2520 by 63. A. 40. 

4. Divide 5040 by 28. A. 
18Q. By 15. A. 336. By 24. 
A. 210. By 84. ^.60. By 36. 
A 144. By 72. A. 70. 

5 



OPERATION. * 



4)1152 4 times 

— are 24. 

6)288 

Ans. 48 dollars. 
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To divide by 10, 100, 1000, &c. ' 

In 1T XII. it was pbserved, that annexing' 1 cipher to anynum* 
r multiplied it by 10, 2 ciphers by 100, 4*c. Now, Division 
ing the reverse of Multiplication, what will be the effect, if we 
t off a cipher at the right of any number f A. It must de- 
ease, or divide it by 10. 

What will be the effect, if we cut off two ciphers t A. It will 
i the same as dividing by 100. 

Why does it have this effect f A. By cutting off one cipher 
figure at the right, the tens take the units' place, and hun- 
eds the tens' place, and so on. 

Rule I. What, then, is the rule for dividing by 10, 100, fyc. T 
. Cut off as many places or figures at the right hand of the 
vidend, as there are ciphers in the divisor. 

II. What are the figures cut off?. A. The remainder 

III. What are the other figures ? A. The quotient. 

Exercises for the Slate. 

1. A prize, valued at 25526 dollars, is to be equally divided 
cnong 100 men ; what will be each man's part ? 

OPERATION. 2. Divide 17*3582 by 10000. JL 

255 1 26 178r^fe. 

— — , „ 3. Divide. 87658428 by 10; by 

255 ^& dollars. ioo ; by 1000 ; by 10000 ; by 100000 ; 

y 1000000. A. Remainder to each, •&> t$tV ^ftftf > 1^A3ftr» 
W&V T^oWoV Quotients, total, 9739257. 

When there are ciphers at the right hand of 
the Divisor. 



•* 



1. Divide 49G0 
bllars among 80 
nen. ♦ 



OPERATION. 

8 times 10 are 8|0)496|0 



62 dollars. ! 

In this example we have a divisor, 80, which is a composit* | 
lumber ; (thus, 8 times 10 are 80 ;) how, then, may toe proceed fs> ;j 

livide by 10, one of the component parts t A. By cutting off 
me place at the right hand of the dividend, as in * XIX. 1 

How do you obtain the 62 ? A. By dividing the 496«by.8, as 
lsual. 

Rule I. As any number, which has a cipher or ciphers at th* 
fight, can be produced by two other numbers, one of which may 
to either 10, 100, 1000, tyc, how, then } would you proceed to rffr- 
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vide when there are ciphers at the Tight of the divisor t A. 
Cat them off, and the same number of figures from the right 
of the dividend. 

II. How do you divide the remaining figures of the divi- 
dend? A. As usual. 

III. What is to be done with the figures of the dividend which 
are cut off A. Bring 'them down to the right hand of the re- 
mainder. 

Exercises for the Slate. 

2. How many oxen, at 30 dollars a head, may be bought for 
38040 dollars ? A. 1263. 

3. -Divide 783507 by 2100. A. ^o 7 ©- rem. 

4. Divide 2082784895876 by 1200000. A. iHWfa rem. 

5. Divide 7942851265321 by 12500000. A. tWo^Wo rem. 

6. Divide 18515952875 by 112000. A. n Vt/ bo rem. 



! 

Mtsce&meotu Questions on the foregoing. 

Q. What is the subject which you have now been attending to 
called t A. Arithmetic. 

Q. From what you have seen of it, how would you define itt 
A. It teaches the various methods of computing by numbers. 

Q. What rules have you now been through t A. Notation 
or Nuraeration } Addition, Subtraction, Multiplication, and Di- 
vision. 

Q. How many rules do. these make? 

Q. What are these rules sometimes called f A. The funda- 
mental rules of arithmetic. 

: Q. Why? A, Because they are the foundation of all the 
other rales. 

Q. To denote the operation of these different rules, we have 
certain characters; what is the name of these characters t 
A. Signs. 

Q. What do two liorizontal straight lines signify; thus, 
100 cents = 1 dollar f A. Equal to : as, 100 cents = 1 dollar, 
read, 100 cents are equal to 1 dollar. 

Q. What does a horizontal line crossing a perpendicular teU 
you to do; thus, 6-f 10=16? A. To add: thus, 6+10=16, 
read, 6 and 10 are 16. 

Q. What else does this sign denote f A. A remainder after 
dividing. * 
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Q. What does one horizontal straight line tell yomto do; 
ts, 6— 6«3 ? A. To subtract : thus, 8— (w=2, read, 6 from 8 
t»e* 2. 

Q What do two lines, crossing each other in the form of the 
man letter X, tell you to do; thus, 6x8=48? A. To mul- 
ly : thus, 6x8=48, read, 6 times 8 are 43. 
Q. H^«t does a horizontal line, with a dot above and below 
tell you to do ; thus, 8-s-2=4 '( A. To divide ; thus, 8 I 8— 4, 
id, 2 in 8, 4 times, 

Q. By consulting H XVII. you will perceive that division 

lybe represented in a different manner ; how is this done t 

By writing the divisor under the dividend, with a line be- 

een them ; thus, f =2, read, 4 in 8, 2 times. 

Q. What does -^ signify, then ? *£ signify rV?'^f 

Let me see you write down on the slate the signs of Addkion r 
btraction, Multiplication, and Division. 



Hform the following examples on the slate, as the 

signs indicate, %> 

1. 87834+284+65+32+100=88315, .tow. 

2. 876345723— 207001345=609344378, Ans. 

3. 692784578X27839421=19286721529849338, Ans. 

4. 202884150-4-4025=50406, Ans. 

5. 2600— 600=2000+1828=3828, Ans. 

6. 3600— 400=33Dex4=12800, Ans. 

7. ^^^^^=20000, Ans. 

8. 1% ft+V=l«, •*"*. 

*>• J » A +¥+¥-f^+¥«38, ■***• 

10. What is the whole number of inhabitants in the world, 
ere being, according to Hassel, in each grand division as 
How* j — m 

Europe, one hundred and eighty millions ; 

Asia, three hundred and eighty millions ; « 

Africa, ninety-nine millions ; 

America, twenty-one millions ; 

Australasia, &c. two millions ? .£.682000000. £ 

11. What was the number of inhabitants in the following 
ew England towns in 1820, there being in 



Portland, 8,581 

Portsmouth, 7,32Z 
Salem, 12,731 



Boston; -43,298; 

Providence, 11 ,767 ; 
New Haven, 8,327 ? 

A. 92,031. 
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• 12. What was the number of inhabitant* in the following 
towns, there being in 

New York, . 123,706 ; Norfolk, 8,478 ; 

Philadelphia, 108,116; Richmond, 12,067; 
Baltimore, 62,738; Charleston, 24,780; 

. Washington, 1?|247; Savannah, 7,523; 

Albany, 12,630; New Orleans, 27,176? 

A. 400461. 

13. How many more inhabitants were there in New York 
than Philadelphia ? Philadelphia than Baltimore ? Baltimore * 
than Boston? Boston than New Orleans ? New Olreans than 
Charleston? Charleston than Albany? Albany than Provi- 
dence ? Providence than New Haven ? A. Total, 115,379. 

14. At 73 cents a bushel, what will 42 bushels of salt cost ? 
What will 800 bushels ? A. 61466 cents. 15. What will 2970 
bushels? What 8900 bushels? A. 866510 cents. 

1(>. James had 37 cents, William 10 times as many as James, 
Rnfns 15 times as many as William, Thomas 26 times as many 
as Rufus, Harry 45 times as many as Thomas, and Stephen - 
21 times as many as Harry ; kow many did they all have ? 
A 162487757. 

17. There are 60 minutes in one hour ; how many hours are 
there in 120 minutes ? In 4800 minutes ? .#.82 hours. 18. In 
178800 minutes ? In 1036800 minutes ? A. 20160 hours. 
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Repeat the 

TABLE. 

10 Mills . . . . . make 1 Cent, marked c. 

10 Cents 1 Dime . . . . d. 

10 Dimes 1 Dollar . . . $ 

10 Dollars 1 Eagle . . . E. 

1. At 10 mills a yard, how many cents will 4 yards of cloth 
cost? Will 6 yards? Will 8? 

2. How many mills are 2 cents ? 3 cents ? 4 cents ? 5 
cents ? 8 cents ? 12 cents ? * 

3. How many cents are 2 dimes ? 5 dimes ? 6 dimes ? 7 
dimes ? 11 dimes ? • * 

4. How many dimes are 2 dollars ? . 5 dollars ? 7 dollar*,?' 

10 dollars ? 12 dollars ? 
5* 
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5. How many eagles are 20 dollars? 30doHftrs? ^dol- 
lars? 60 dollars? d0 dollars? lOOdollaw? 190 dollars? 

Q. How many cents are 4} pence ? .#. G£. 

Q. How many cents are 9 pence ? A. \ty. 

O. How many cents are 18 pence, or | of a dollar ? A. 2o7 

Q. How many cents is & of a dollar ? A. 50. 

Q, How many cents is | of a dollar ? ' A. 75. 

Q. How many cents is one dollar ? A, 100. 

Q. How many cents is a pistareon ? A. SO. 

* Q. How many cents is half a pistareen ? # .?. 10. 

Q. How many 9 pences in a dollar ? * A. S. 

Q. How many 4 pence-halfpennies in a. dollar ? .4. 16. 

6. You buy 4 yards of cloth for $1, and give the shopkeeper 
two fifty-cent bits ; how much change must he give yod ? 

7. You buy some calico to the amount of 17 cents, and give ■ 
the clerk a pistareen ; how much change must he give you ? 

8. Tou give a pistareen for 1 fish j how many cents must 
you«vefor2? For 3? For 5? For 7? For 9? For 12 r 

9. What will 2 yards of ribbolt come to in cents, at 4£ pence 
a yard ? At 9 pence ? At £ of a dollar ? At £ a dollar ? At 
| of a dollar? 

Q. What is the coin of the United States called ? A. Fede- 
ral Money. 

Q. When established ? A. A. D. 1736. 

$. By what authority ? A. Congress. 

Q. Which is the money unit ? A. Dollars. 

Q. What place do dollars occupy, then ? •£ The place of 
units. 

Q. How are dollars distinguished from dimes, cents, and 
mills? A. By a comma, or tteparatrix, at the right of dollars. 

Q. What are the figures on' the left of dollars? A. Eagles. 

Q. What is the lirst figure on the right of dollars? A.' 
Dimes. 

Q. What is the second figure ? A. Cent's. 

q. What is the third figure ? A. Mills. 
. Q How many of these coins are real ? A. 4. 

Name them. A. The eagle, the dollar, the dime, and the 
cent 

Q. Which is a gold coin ? A. The eagle. 

. Q. Whjch are the Bilver coins ? A. Tne dollar and the dime. 

Q. Which is a copper coin ? A. The cent. 

Q. Whioji is imaginary ? A. The mill, as there is no piece 
of money of that denomination* 



-t- 



* ThoM ate, howevor, half eagles, and half dimes, real coins. * 



\ 
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Q. What are all the denominations of Federal Money? A. 
MiH«, cents, dime*, dollars, and eagles. 

Q. How many of these denominations are used in aooovnts, 
and what are they ? A. three — dollars, cents, and mjlls. 

Q. What are dollars and eagles called in accounts ? A. Dol- 
lars. 

Q. What are dimes and cents called ? A. Cents. 



JVbee.—The names of coins lets than a dollar expna* their valo*. Will is 
contracted from Jkftlle, tiio Latin for thousand ; Cent from GBafcua, tba LatiA 
fbx hundred / and Dime from Dursae, the French for tenth. 

^. What does this character, $, placed before numbers, de- 
note ? A. Federal Money. 

Q. As 10 mills make 1 cent, 10 cents 1 dime, &c, increasing 
from right to left like whole numbers, it follows that any ques- 
iioBiin Federal Money may be performed as in whole numbers ; 
also thai dollars, cents, and mills, may be called either all mills, 
or all cents and mills ; thus, 4 dollars, 25 cents, and 5 mills, may 
be read, 4255 mills, or 425 cents and 5 mills ; but, in order for 
this, it will sometimes be necessary to write ciphers between 
the different denominations : when, then, the cents are less 
than 10, where must a cipher be placed in writing cents with 
dollars ? A. Between the cents and dollars. 

<£. Why is this? A. Because, as 100 cents make one dollar, 
cents, of course, occupy two places ; hence; when the cents are 
less than 10, they must occupy the units' place of cents, and a 
cipher the tens' place of cents. 

Q. In writing down mills with dollars, when there are no 
cents, how many ciphers must you place between them and 
dollars ? A. Two. 

Q. Why ? *" A. Because, as there are two places for cent j, 
when there are no gents, these places must be filled with 
ciphers. • 

O. How are 2 dollars and 5 mills written down, then ? 

A. $ 2,005 

Q. How are 3 dollars and 2 cents written down, then ? 

A. $ 3,02. 

Q. How are 7 dollars and 8 mills written down? A. $ 7,008. 

Q. How are dollars and 1 cent written down ? A. $ 9,01. 

Q. How are 1 dollar, 1 cent and 1 mill written down ? 

A. $ 1,011. 

Q. How are 20 dollars and 50 cents written down ? 

A. $ 20,50. 
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F XXZZ. Q. What would you call the changing of num- 
s from one name, or denomination, to another, retaining the 
ne value ; as, 200 cents into 2 dollars ? A. Reduction. 

RULE. 

. How many mills in one cent ? In 8 cents ? In 9 cents? 
. What, then, do you multiply by, to bring cents into mills f 
Multiply by 10 mills ; that is, annex one cipher. (See IT XIL) 
I. How many cents in 20 mills ?- In 60 mills ? In 80 mills ? 

I. What, then, would you divide by, to bring mills into cents t 
By 10 mills ; that is, cat off the right hand figure. 

!. Hpw many cents in one dollar ? In 2 dollars ? In 8 dollars? 

II. How many ciphers, then, do you annex to dollars, to 
tg them into cents ? 

. How many dollars in 200 cents ? In 800 cents ? 

V. How many figures, then, would you cut off, to bring cents 

> dollars? 

T . As annexing two ciphers to dollars brings them into cents, 

I one to cents brings cents into mills, how many ciphers, 

t, would you annex to dollars in all, to bring them into. mills? 

Three. 

. How many mills, then, in 2 dollars ? In 8 dollars ? 

r I. How many figures would you cut off, to bring mills back 

> dollars ? A. Three. 

. How many dollars in 2000 mills ? In 5000 mills ? 

« Exercises for the Slate. 



1. Reduce $2, 1 c, 1 m. 

2. Reduce $3, 75 c. 
J. Reduce $20, 6 c. 

\. Reduce $8, 25 c. 8 m. 
>. Reduce $4, 28 elm. 
5. Reduce $ 480, 6 c. 
r . Reduce $48 

!. Reduce 7680 mills 
'. Reduce 1865 mills 
». Reduce 172 cents 
. Reduce 1189 cents 

. Reduce $260 
. Reduce $130 
. Reduce $2, 45 c. 
Reduce $24,06 



A. 2011 mills. 
A. 3750 mills. 
A. 20060 mills. 
A. 25821 mills. 



A. 540599 mills. 



to mills, 
to mills, 
to mills. 

to mills, 
to mills, 
to mills, 
to mills. 

to dollars, 
to dollars. 
to dollars, 
to dollars. A. $23, 15 c. 5 m. 

to cents, 
to cents, 
to cents, 
to cents. A. 41651 cents. 
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16. Reduce 19654 cts. to dollars. 

17. Reduce 137£ cts. to dollars. 

18. Reduce 12l££ cts. to dollars. 

19. Reduce 12000 cte. to dollars. A, $146, 15 c. 5 m. 



ADDITION OF FEDERAL MOim. 

IT y m IT- l. What will 20 pencils come to, at 5 cents for 
ID, and 10 dimes for 10. 

2. What is the sum of 50 cents and 5 dimes ? 

3. What is the Bum of 6 cents, 13 cents, 20 cents, and 2 
dimes? 

4. If you give 25 cents for a top, 25 cents for a knife, and 
1 dime for a slate, how much do they all come to ? 



Q. What is this, which you have now been doing, called f 
A. Addition of Federal Money. 

1. A man oought a. wagon for $32,50, a harness for $15,20, 
and a whip for $1, 8 c, ; what did the whole cost ? 



OPERATION. 

$. «ts. 

32,50 

15,20 

1,08 



How do you perform this operation ? A. I 
place dollars under dollars, cents under cents r 
adding as in Simple Addition. 

Why is there a cipher placed between the. 
$1, and 8 cents? A. Because the cents are 
less than 10. 



Am. $ 48,78 
From the preceding remarks we derive the following ' 

RULE. 

1. How do you write down cents, dollars, fyc.9 A. Cents 
under cents, dollars under dollars, &c. 

II. How do you add t A. As in Simple Addition. 

III. Where is the separatrix to he placed? A. Directly un- 
der the separating joints above. 

More Exercises for the S&tie. 

2. What is the amount of 3 dollars 2 cents, 2 dollars 5 cents, 
7 dollars 8 cents, 9 dollars 1 cent, 1 dollar 1 cent 1 mill, and 
20 dollcrs 50 cents ? A. $42,671. 

3. Bought a chaise for $126,18, a watch for $280,25, a coach 
for $850.62, a hat for $6,50, and a whip for $2,98; how much 
did all these articles come to ? 4. $1266£&* 
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4. Bought a cap for $7,50, a coat for $12,18, a pair of ftilk 
stockings for $1 ,62, and a cane for $2,87 ; what was the cost 
of the whole? A. $24,17. 

5. If I give ten dollars one cent for a cart, fifty dollars for & 
yoke of cattle, seven dollars twenty cents for a plough, sixty«< 
five dollars for a horse, thirty -eeven dollars fifty cents for some 
hay, how much will all these come to ? A. $169,71. 

6. If J of an orange he worth 2 cents, how much is g worth? 
How much is a whole orange worth ? 

7. Iff of a vessel be worth $25000,50, what is the whole ves- 
sel worth? .0. $75001,50. 

8. If i of a vessel be worth $3700,12, what is a whole vessel 
worth? A. $14800,48. 

9. If i of a vessel be worth $10000,50, what is f worth ? 
% ? £? |? and what part is £ ? A. $=:$20001,£ = 30001,50, 
i = $40002, | = $50002,50, or the whole. 

10. If tV of the stock in a bank be worth $2356,56, what is 

■ft worth ? (471312)* -& worth ? (942624) A. $14139,36. 

11. Bought a quart of brandy for 62& cents, a quarter of 
flour for 1 dollar 37£ cents, a pound of sugar for 12£ cents, 2 
yards of cotton cloth for 75 cents, 1 vest pattern for 87& cents, 
I dozen of buttons for 8 cents, and 2 cotton balls for 6 cents ; 
how much did the whole amount to ? A. $3,89. 



SUBTRACTION OF PSDlSRAXs MONEY. 

U XXIV. 1. If you buy a top for 20 cents, 12 marbles for 
SO cents, 6 oranges for 10 cents, and sell them for 5 dimes, 
shall you make or lose by trading ? 

2. Your father irave you 15 mills, 4 mills, 1 mill, 2 dimes, 
28 cents ; and said, that if you would tell him how much more 
it would take to make a dollar, he would give you as much 
more ; how much did it take ? 

^ 3. You bought a yard of ribbon for 24 cents, gave J to your 
sister, and sold the rest at 10 cents for a quarter of a yard ; did 
you make, or lose ? and how much ? ' :» 

• ■ ■ — : — '■ * 

( * In order to remedy ^he inconvenience arising from inspecting many opera- 
tions, and at the same time to securo the object of giving the amount of several 
results, the result of each operation will be slated in figures, included in a pa- 
renthesis, and annexe*! to each question, without assigning any value to the 
figures, leaving this particular entirely to the judgment of the pupil. The pu- 
pil should, notwithstanding, bo required to prove each operation, and assign to 
each particular result rts true value, the latter of which, however, in most 
cages, he must necessarily do, to obtain the answer, as it is the amount of all 
these separate results, with the value assigned to each. 
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4. If 3 dollars boy one yard of cloth, what it J of a yard 
worth,,? 

5. Aj B, and C, buy a chaise for 90 dollars ; A pays | of it \ 
how many dollars do B and C pay ? 

RULE. 

I. How do you write the numbers down f A. As in Addition 
of Federal Money. 

II. Hoio do you subtract f A. As in Simple Subtraction. 

III. How do you place the separatrix ? A. As in Addition 
of Federal Money. r 

Exercises far the Slate* 

1. A man owed $36,465, and paid $27,696 ; how much did 
he then owe ? 

OPERATION. 

$ 36,465 
$ 27,696 

$ 8,769, A.=z& dollars 76 cents 9 miUs. 

2. You borrow $536,35, and pay $236,18; how much re- 
mains unpaid ? A. $299,97. 

3. A merchant bought a quantity of coffee for $526,50, 
which he afterwards sold for $626,255 > how much* did he make 
by the sale,? A. $99,755. 

4. My travelling expenses on a journey were as rollews, viz. ; 
stage fare, eighteen dollars ; board, nine dollars fifty cents ; 
carrying trunk at different times, seventy-five cents ; private 




^. $58,37*. 

5. From two dollars take twenty cents. A. $1,80. 

6. From five dollars take one mill. A. $4,999. 

7. From one dime take 1 cent. A. $0,09. 

8. How much must you add to three dollars twelve and a 
half cents, to make four dollars ? A. $,87$. 

9. Subtract 37£ cents from 50 dollars. A $49,62J. 

10. From 4 dollars take 3 dollars 99 cents and 9 mills. 
A. $0,001. 

31. Suppose I owe the following sums; to Y. $60, 1 cent; 
to G, $356, 7 cents ; to P, $23,50 ;■ to D, $700 ; and my whole 
stocks worth no more than $1000 ; am I in debt more than I 
am Sfifrrth? and how muph? A. $139,58 more than I am 
worm: 
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MITLTIPUCOATION OP FEDZOLAXi 

MONznr. 



V XXV > 1. What will 20 yards of cloth come to, at $2 per 
yard ? At $4 ? At $6? At $10 ? 

2. What will 10 yards of tape come to in cents, at 3 mills a 
yard ? At 8 mills ? At 2 cents ? At 9 cents ? At 15 cents? At 
12 cents? 

- 3. How many 9 pences are there in a dollar ? How many 
4^ peaces? ' , 

4. At 4£ pence a yard, what will 2 yards of ribbon come to 
in cents? What will 3 yards? 4 yds.? 8yds.? 12yds.? 16 
yds ? 20 yds. ? 24 yds. ? 3& yds. ? 48 yds. ? 56 yds. ? 64 yds ? 

5. What will 2 oranges come to in cents, at 2 dimes per 
orange? What will 3? 5? 6? 7? 9? 12? 15? 

g. What is this, which you have now -been doing, called f 
A. Multiplication of Federal Money. 

RULE. 

I. How is the multiplicand to be written down ? A. As in 
Addition of Federal Money. 

II. How do you multiply ? A.. As in the simple rules. 

III. How many places do you retain in the product for cents-. 
and mills ? A. As many as are in the multiplicand. 

Exercises for the Slate. 

1. At 25 dollars 6 cents 5 mills a month, what will 6 months-' 
labour cost ? 

OPERATION. 

$25,065 . " 
6 

Ans. $ 150,390 = 150 dollars 39 cents. 

2. If one pair of shoes cost $2,25, what will 2 pair cost ? 
(450) 3 pair cnst ? (675) 4 pair cost ? (900) 5 pair cost ? (1125) 
7 pair? (1575) 9 pair? (2025) A. $67,50. 3. What will 12 
pair cost? (2700) 15 pair cost? (&375) 18 pair? (4050) 23 pair? 
(5175) A. $153. 4. What will 36 pair cost ? (5850) 37 pair 
cost? (8325) 53 pair cost? (11925) 75 pair cost ? (16875) 
A. $429,75. 5. Wnat will 85 pair cost ? (19125) 150 pair 
cost? (33750) 183 pair cost? (41175) 165 pair cost? (37125) 
A. $1311.75. 6. What will 250 pair cost ? (56260) 800 pair 
cost? A. (180000) A, $2362.50. 



I 
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7. If your travelling expense* lor one day are 48 e. 5 mills, 
how much will the travelling expenses for one year, or 365 
days, amount to at that rate ? A. $177,025. 8. How much will 
the travelling expenses for 2 years ? (354050) For 3 years ? 

Eff5) For 5 years ? (885125) For 6 years ? (1062150) J. 
2,40. 9. For 7 years ? (1239175) For 9 yean ? (1593225) 
L0 years ? (1770250) A. $4602,65. 
10. What will 2 hogsheads of wine come to, at $32,50 for 
one hogshead ? A. $65. 11. What will 3 hogsheads come to P 
(9750) What will 12 ? (39000) What will 15 ? (48750) 4. $975: 
12. What will 25 hogsheads come to? (81250) What will 35 
hogsheads? (113750) 150 hogsheads ? (487500) A. $6825. 

13. If -xhs of a hank be worth $365,155, what is ifaj 

worth? A. $730,31. 14. What uAfo? worth ? (1096465) 

Tihr worth ? (1825775) <jJhr>orth ? (2190930) A. $5112,17. 

15. What is t&t worth ? (2921240) (ftftJworth ? (4381860) 

iVfr worth ? (5477325) 4. $12780,4&. 16. What is ff&s) 

worth? (5842480) •£& worth? (7303100) ($&) worth? 

(9128875) A ($22274,455.) 17. What is nffin worth? 

(10954650)£$/Wjworth ? (12780425) fV$0|w°rth~? (14606200) 

A. $38341^5. 18. What W+fo) worth? (16431975) (ffi) 

worth ? (18257750) t$& worth ? (20083525) A $54773,25. 

19. What is ^fe'worth ? (21909300) <£& worth ? (23735075) 

ffa worth ? (5M465385) A. $70109,76. 20. What isMftr? 

worth ? (27386625) (y&>orth ? (28847245) ^ftjworth ? 

(32863950)(£$$>worth ? (36515500) 4./ $125613,32} 



bzvzszoh or grown at, womnr 



.51 XXVX. 1. Tou give 12 cents and 5 mills for 2 sticks of 
twist ; how much is that for one stick ? 

2. If you give 2 dimes and 5 cento for 2 slates, how much 
are the slates apiece ? 

3. If 28 pounds of tea cost 28 dollars, what will 1 pound 
cost ? What will 8 pounds ? 5 pounds ? 22 pounds ? 

4. If 20 cwt. of hay cost $40, what will 1 ewt. cost ? What 
will 7 cwt. cost? 11 cwt.? 15 cwt.? 1 cwt., or 4 qrs.f 
2 qrs. ? 1 qr., or 28 pounds? 14 pounds? 7 pounds? <$ 
pounds ? 
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1. If 12 yards of cloth cost $175,50, what will 1 yard cost f 
OPERATION. ff ow do you perform 



this example ? A. I di- 
vide as in whole num- 
bers. 

Where do the 5 mills 



12 ) 175,50,0 

" ' $ cte. m. 

Ans. 14 62 5 mills=il4 y 62, 5. 

come from f A. In dividing the cents, there is a remainder, 
which, by -annexing a cipher, makes 60 mills, in which 12 is 
contained 5 times, that is, 5 mills. 

from this example we derive the following 

RULE. 

1. How do you divide f A. As in Simple Division. 

II. What will the quotient bet A. The answer, in the low- 
est denomination of the dividend, which may then be brought 
into dollars. 

More Exercises for the Slate. 

2. If you divide $35001,50 equally among 125 sailors, how 
many dollars will each have ? A. #280,012. 

3. If a bank be worth $90515,50, what is t£o* of it worth ? 
A. $305,155. 

4. If a vessel and cargo are valued at $20000, what is g^j 
worth? A. $714,285+. 

5. 16 men draw $2050,65 in a lottery ; how much is each 
man's part, if it be equally divided among them ? A. 
$128,165+.- 

6. If a man's salary be $3650,40 a year, what is that a day ? 
Aj 10 dollars, 1 mill-f . 

7. Bought 36 lb. of sugar for $10,50 ; what is that a pound ? 
A. $,291=29 cents, 1 mHl+ . 

8. If you buy 383 yards of broadcloth for $5036,50, what is 
that a yard ? A. $13,15+. 

9. If a man's wages be $365,40 a year, or 52 weeks, what is 
that a week ? A. $7,026+. 10. Divide $1000,60 equally 
among 2 men. (50030) Among 3 men. (333533) Among 4 
men. (25015) Among 6. (166766) Among 8. (125075) 
A. 1375,824+. 11. Among 10. (10006) Among 15. (66706) 
Among 18. (55588) Among 25. (40024) A. $262,378+. 12. 
Among 28. (35735) Among 35. (28588) Among 40. (25015) 
Among 45. (22235) Among 60. (16676) .*. $128,249+. 13. 
Among 70. (14294) Among 85. (11771) Among 96. (10532) 
Among 100. (10006) Among 150. (667) .£.$3273+. 14. 
Among 200. (5003) Among 240. (4169) Among 360. (2779) 
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Among 400. (2501) Among 550. (1819) A. $16,271+. 15. 

Among 17. (58858) Among 19. (52663) Among 89. (11242) 

Among 98. (1021) Among 199. (5028) A. 138 dollars, 1 
mill-j-. 

To multiply by £, £, $ , 5£, tyc. 

TT JHJLVX1 , 1. How much is £ of 10? iofl8> £ofl6? 
J of 20? 

RULE. 

1. To multiply 4 by 2, we take 4, 2 times ; to multiply by 1, 
we take 4, 1 time ; and to multiply 4 by £, we take 4, £ a time, 
that is, the half of 4, and to get this, it is plain that we must 
divide 4 by 2. From these remarks what appears to he the rule. 

for multiplying hy £, £, £, fyc. f .. .£. Divide the multiplicand 
t>y the figure below the line. 

2. How much is £ of 20? fof20? iofl2? fofl2? f 
of 12? 

II. In these examples we divide by 5 to get \ of 20: then it 

is plain, that $ is 2 times as much as -&, that is, we multiply -£ 
of 20, which is 4, by 2, making 8: but we might multiply 20 by 
the 2 first, and divide by the 5 afterwards ; thus, 2x26=40-4-5, 
6 times, the same result -as before : how, then, does it appear 

that we can proceed to multiply hy §, J, -fa, £c f A. Divide 
the multiplicand by the figure below the line, and multiply 
this quotient by the figure above the line ; or multiply first, 
and then divide. 

Exercises for the Slate. 

1. What will 2^ yards of cloth cost at 28 cents a yard ? 
OPERATION. Or, 

28 7 ) 28 28 

_£* ~4=* of 28. _f 

56 5 7 ) 140 
20 — 

_ 2fc=f of 28. 20 

$,76 Am. 

How do you multiply by the 2, in 2f- ? A. As usual ? 

How do you proceed next f A. I get \ of 28, making 4 ; 
then multiply the 4 by 5, making 20. 

What do you do with the 20 ? A. I add it to 56, making 76. 
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More Exercises for the Slate. 

v 

5. At 30 cents a bushel, what will 1$tV bushels of oats cost f 
A. $5,72. 

3. Tell me how many yards 50 rods are, or multiply 50 
by 5*. A. 275. 

4. What will 22 -ft. yards of cloth come to, at $11 a yard ? 

(245) What will 22^r ? (246) What will 23fr ? (260) &A: * 

(42) 31-H ? (351) 9£ft- ? (1095) .* . 2239. 5. What will 2f 

yards come to at $12 a yard ? (33) What will 5£ ? (66) 6f ? 

(80) 8&? (105) 10i? (122) 15f? (186) 25$? (306) 
A. $898. 

6. If a man's salary be. $1200 a year, what will 2jfo years 
come to? (2420) What will 3 A ? (3630) 5^fr? (6040) 
$U% ? (10710) 12££§ ? (15596) 4. $38396. 

When the price is an Aliquot part of a dollar, or, 

Practice. 

IT UL V ill , 1 . At 50 cento a bushel, what will 2 bushels 
of apples cost ? What will 4 bushels ? How much is £ of 4 ? 
How much is £ of 8 ? What will 8 bushels cost, then ? How 
much is £ of 12? How much will. 12 bushels cost, then? 
How much is $ of 40 ? What will 40 bushels Cost, then ? 
How much is £ of 100 ? What will 100 bushels cost, then ? 

2. At 25 cents a peck, what will 2 pecks of salt cost ? Will 
4 pecks cost ? Will 8 pecks cost ? How much is \ of 8 ? 
How much is £ of 16 ? Will 16 pecks cost, then ? How 
much is \ of 20 ? Will 20 pecks cost, then ? How much is £ 
of 400 ? Will 400 pecks cost, then ? 

3. What will 2 oranges cost, at 12& cents apiece ? Will 4 
oranges ? Will 8 oranges ? Will 16 oranges ? How much is \ of 
16 ? How much is J of 24 ? What will 24 oranges cost, then t 
How much is } of 80 ? Will 80 oranges cost, fhen ? 

4. At 6£ cents a pint, what will 2 pints of ale cost ? What 

will 4 pints cost ? 8 pints ? 16 pints ? How much is iV of 
16 ? How much is tV of 32 ? > ill 32 pints cost, then ? 



Q. What part of a dollar is 50 cents t A, ft. Why t A. 

icause 2 times 50 are 100 c. = ill. 

Q. What part of a dollar is 25 eent* f A. k> Why f A. 

>cause 4 times 25 c. are 100 c. = $1. 

(fy What are these even parts called? A. Aliquot Parts. 
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' Q. When, then, one number is contained in andther exactly 
% 3, 4, &c. times y what is it catted t A. An Aliquot Part . 

Q> What is the method of finding the cost of articles, by 
taking aliquot parts, usually called ? A. Practice. 

Repeat the Table of the aliquot parts of a dollar. 




RULE. 

I. From the illustrations now given, what appears to be a 
concise rule for calculating the cost of articles, when the price 
is an aliquot part of a doUar ? A. Divide the number or gal- 
lons, yards, 6xc. by the number of aliquot parts which it taxes 
of the price to make a dollar. 

II. What will the quotient bef A. The answer, in dollars. 
Q. For example, what would you divide by when the price is 

60 cents* 33} cents ? $5 cents? 20 cents? 16$ cents? 
12} cents ? 10 cents ? 6$ cents ? 5 cents ? 

Exercises for the Slate. 

1. What will 360010 yards of cloth cost, at 12} cents a yard ? 

OPERATION. 1 How do you get the divisor, 8 ? 

.£. 12} cents = } of a dollar. 

How do you obtain the 25 cents in 
the answer ? A. I annex 2 ciphers 
for cents, and continue dividing. 

2. What cost 2640 bushels of rye, at 50 cents a bushel ? A. 
$1320. 

3. At 25 cents a bushel, what will 4680 bushels of potatoes 
cost ? (1170) Will 3600 bushels cost ? (900) Will 4200 bushels 
cost ?■ (1050) A. $3120. 

4. At §\ cents, or ^V of a dollar, what will 6400 ^*x& <& 

6* '• . i 



8 ) 360010,00 
$ 45001,25, Ans. 
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tape coat? (400) Will 32000 yards ? (2000) Will 128000 yards? 
(oOOO) A A10400 

5. What will 2700 yards of ribbon cost at 12ft cents a yawl i 
(33750) Will 5400 yards? (675) Will 1080 yards? (135) A. 
$1147,50. 

6. What will 42124 oranges cost at 5 cents, or 3% of a dol- 
lar apiece ? A. $2106,20. 

7. What will be the cost of 1200 yards of cloth, at 50 cents a 
yard ? (600) At 33* cents a yard ? (400) At 25 cents a yard ? 
(300) At 20 cents a yard ? (240) At 12ft cents a yard ? (150) 
At 6£ cents a yard ? (75) A. $1765. 

8. At 16| cents a pint, what will 2700 pints of brandy cost ? 
(450) At 10 cents a pint, what will 5400 pints cost ? (540) 
A. $990. 

9. What will 36002 bushels of salt cost, at $1,12$, or $1 } 
of a dollar, a bushel ? At $2,25 a bushel ? 

OPERATIONS. 

8 ) $36002=cost at $1 a bushel. 4 ) 36002 
4500,25=cost at $,12ft a bush. 2 

$40502,25 Ana. 72004«ost at $2. 

9000,5Q=cost at 26c. 

Ans. $81004,50=cost at $2$ 

10. What will 3700 acres of land cost, at $12,25 ($12£) an 
acre ? (45325) What will 3700 acres, at $15,50 ($15ft) an acre? 
(57350) A. $1026,75. 

11. What will 27000 yards of broadcloth cost, at $3,50 ($3ft) 
a yard ? (94500) At $2,33$ ($2ft) a yard ? (63000) At $1,12* 

($1|) a yard ? (30375) At $4,06* ($4-^) a yard ? (10968750) 

At $1,05 ($1A) * jord ? (28350) A. $325912,50+. 



Questions, involving the Principles of the foregoing 

Rules. 

1. A man bought a farm for thirty-six hundred dollars, an4 
stock for the same to the amount of seven hundred and twenty 
dollars ; what did both cost ? and how much did one cost more 
than the other ? A. Both, $4320 ; the farm, $2880 the most. 

2. What is the amount of the following numbers, viz., ten, 
thirty, one million, twenty-six thousand, one hundred and one ? 

yj. 1026141. i 

, 3. If the minuend be 26002, and the subtrahend 101, what is 
</v the remainder ? (125901) If the subtrahend be 601, and the rc- 
mtmdtr 5095, whU is the minuend ? (5626) A. 31527. 



* 



FEDERAL MONEY. «f 

„4. If the multiplicand be 4200, and the multiplier 48, what 
is the product ? (201600) If the product be 201000, and the mul- 
tiplicand 4200, what is the multiplier < (48) A. 201648. 

5. If the divisor be 25, and the dividend 5025, what w the 
quotient? (201) If the quotient be 201, and the divisor 25, 
What is the dividend? (5025) If the quotient be 201, and tiw 
dividend 5025, what is the divisor ? (25) A. 5251. 

6. If the sum of two numbers be 1800, and the greater 1000, 
what is the less ? (800) If the less be 120, and the sum 1320, 
what is the greater ? (1200) A. 2000. 

7. 2700&2 + 72 + 3-fl=^?w. 2700418. 

8. 367895437 — 72591 = Ana, 367822646. 

9. 25432 X 67345 =Ans. 1712718040. 

10. 360042 -!- 8542 = .tfiw.42|£ff • 
«11. 2JJU ^SW A±x ^^ns. 9000000^^,^. 

12. Bought 18 barrels of potatoes, each containing 3 bushels* 
at 25 centra bushel ; what did the whole cost ? An*. $13,50. 

13. A farmer sold 30 bushels of rye, at 87 cents a bushel *, 
30 bushels of corn, at 53 cents a bushel ; 8 bushels of white 
beans, at $1,25 a bushel ; two joke of oxen, at $62 a joke ; 10 
calves, at $4 apiece ; and 15 barrels of cider ^t $2,37& a barrel; 
what was the amount of the whole ? A. $251,625. 

14. A merchant, failing in trade, has on hand goods to the 
^^mount of $4800, and his borrowed money is $2400 : the re- 

iBbainder, after paying his borrowed money, is to be equally, 
divided among 121 creditors: how much ^01. each received 

A. $19y2Ty. ^ 

15. A grocer bought 4 loads of wood, at $2,25 a load (5) ; 
8 bushels of rje, at $,50 a bushel (4) ; 30 pounds of butter, at 
12& cents a pound (375) ; 340 pounds of cheese, at 6£ cents a 
pound (2125); for which he paid 5 barrels of flour, at $6,25 a 
barrel (3125) ; 35 pounds of sugar, at 8& cents a pound (2975) ; 3 
gallons of molasses, at 25 cents a gallon (75) ; 15 bushels of salt, 
at $1,12$ a bushel (16875) ; what is the balance between the 
articles bought and sold ? A. $13,85. 

16. What will be the price oi 4 bales of goods, each bale- con- 
taining 60 pieces, and each piece 49 yard 8, at 37£ cents a yard ? 

Jim JK44XU. 

* - 17. How many oranges, at 2 cents apiece, can be bought'for 

4 cents ? For $2, or 200 cents ? A. 102. For $8600 ? For 
$10000? A. 9300. 

18. How many jards of cloth, at $2 a yard, maj be bought for 
4 barrels of cider, at $3 a barrel ? For 8 barrels ? A. 18. For 
28 barrels ? For 50 barrels ? A. 117. 

% 19. How many gallons of molasses, at 23 cents a gallon, may 
be had for 60 bushels of oats, at 46 cents a bushel ? At 69 ceo$& 

• ajmahel/ A. 300 gallon*. 
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FARMERS' BILLS. 

Mr. George SHmpson 

To Rufus Paytoell, Dr. , 

June 5. To 8 barrels Cider, at $2,12& a barrel. $17,00 

- * 8. To 6 bushels Corn, " ,58 a bushel, 3,48 

% * .$20,48 

July 16, 1828. Received payment, 

Rufus PayweU. 

Mr. Chatmcey Ackley 

To Charles Thomas, Dr. 

1828/ . • 

June 8. To 20 Merino Sheep, at $6 a head, 



" 18. To 25 Calves, 
July 1. To 200 ppunds Cheese, 

" 12. To 18 « Veal, 
Oct. 15. To 18 " Clover-Seed, 

" 18. To 36 bushels Oats, 



2,124 " " 
,06± " pound, 
,08| " " 
,03| « " 
«>27| " bushel, 




I* 20. To 17 " Corn, " ,75 " «' 



$210,61^ 
Nov. 1^J828. Received payment, , 

Charles Thomas. 



MERCHANT'S BILL. 

■ Boston, December 18, 1828. 
Mr. Peter Careful 

Bought of Stephen NotrusL 

3800 yards Calico, at $,17| a yard, 

360 bales Cotton Clolh, each bale 60 

pieces, each piece 24 yds. u ,19| " u 
40 pieces blue Broadcloth, each 37 

yards, " 4,62J « " 

400 yards Carpeting, " 1,18 " " 

200 pieces Nankin, each 42 yards, " £9 « " 

r , $ 113651,50 

Received payment, 

For Stephen Notrust, 

John Stimpson. **; 



DEDUCTION. 



Repeat the 



USDTKJTXON. 



WINE MEASURE. 



marked 



. pt. 

• <jt. 
. gal. 

. w. 

• tier, 
hhd. 



f. 



TABLE. 

4 Gills (gi.) \ . make . 1 Pint, 

2 Pints 1 Quart, • . 

4 Quarts 1 Gallon, . ! 

31£ Gallons 1 Barrel, . . 

42 Gallons *. . 1 Tierce, . , 

63 Gallons* 1 Hogshead, 

2 Hogsheads 1 Pipe, . . . 

2 Pipes 1 Tun, . . , 

1. At 2 cents a gill, what will 1 pint of molasses aqgt ? W 
will 2 pints ? 4 pints ? 5 pints ? 6 pints ? & pintf^ 10 
12 pints ? 20 pints ? 50 pints ? 100 pints ? 

2. At 24 eta. a gallon, what will 1 qt. of ale cost ? What* 
2 qts. ? £ a gallon ? How much will 48 cts. buy ? Will 60 ct». I 
Will 72 cts. 7 Will 120 cts. ? Will 160 cts. ? Will 180 cts.? 

• 3. When rum is a dollar a gallon, what isn barrel worth ? 

What is a hogshead worth ? What is ■£$ of a hogshead worth ? 
(A hogshead is divided into 63 parts, or gallons j therefore 1 gal- 
lon is trV) What is A ? H ? ff ? 

. gallon, now 




4. At a dollar a 



many quarts will 50 cents buy ? 



Will $2 ? Will $2,25 ? Will $3 ? Will $3,50 ? Will $4 ? WiH 
$6 ? Will $10 ? Will $20 ? Will $30 ? ^ 

5. At $100 a hogshead, what will 2 pipes of wine*cost? 
What will 3 pipes ? 4 pipes ? 6 pipes ? 1 tun ? 3 tuns ? 4 tuns ? 

6. How many gills in 4 pints ? In 2 quarts ? In 3 qts. P In 4 
qts. ? In G qts. ? In 12 qts. ? In 20 qts. ? 

V ^* From what you have now been doing, for what purposes 
would you infer that this measure is used? A. To measure 
wine, spirits, vinegar, oil, cider, honey, mead, &c. ^ 

Q. What are the denominations of this measure f A. Gills, 
pints, auartf, gallons, barrels, tierces, hogsheads, pipesr^and 
tuns. 

Note.— The ^4je gallon contains 331 solid inches, and is in the same pro- 
portion to the ale gallon of 282 solid inches as the pound Troy is to the pound 
avoirdupois. 



* Hogsheads containing liquors molasses, &c. are of various capacities, 
generally exceeding 100 gallons.. 
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m Exercises for the Slate. 

1. In 4 pint* how many gills ? In 20 pints how many gills ? 
A. 96 fills. ^~ 

2. How many pints in 16 gills ? In 80 gills ? .#, 24 pints. 

3. How many pints in 2 quarts ? In 480 quarts ? .#. 964 
• pints. 

4. How many quarts in 4 pints? In 960 pts ? A. 482 qts. 

' 5. In 2 hogsheads how many gallons ? In 4137 hhds.? .4.200757 
gallons. 

ALE OR BEER MEASURE. . 

Repeat the 

TABLE. 

2 Pints • • • ; make . 1 Quart, • marked . qt. 

.^•Quartfr , . . ... . . . 1 Gallon, gal. 

jj^p Gallons" 1 Barrel, . bar. 

^9§t Gallons 1 Hogshead, . . . . * hhd. 

1. How many pints in 2 quarts ? In 6 qts..? In 10 qts. ? In 
20 qts. ? In ^00 qts. ? In 600 qts. ? 

2. How many^uarts in 8 pints ? In 10 pints ? In 12 pints ? ' 
In 20 pints ? 

3. What will 1 gallon of beer cost at 2 cents a quart ? What 
will 2 gallons ? What will 4 gallons ? Will 5 gallons ? 

s Q. From these examples, what would you infer is the use of 
this measure t A, To measure ale, beer, and milk. 

Q. Mhat are the denominations of this measure f A. Pints, 
quarts, gallons, barrels and hogsheads. ' 

JVWe.— A gallon, beer measure, contains 282 cubic inches. 

Exercises for the Slate. 

6. How many pints in 2 quarts ? In 9600 qts. ? A. 7204 
pints. 

7. How many quarts in 4 pints ? In 7200 pts. ? A. 3602 quarts. 
8: How many gallons in 2 barrels ? In 620 bars? A. 22399 

gallons. 



• 



REDUCTION. 7% 

CLOTH MEASURE. 

Repeat the 

TABLE. 

2£ Inches (in.) make . . 1 Nail, • . marked . • na; 

4 Nails 1 Quarter of a yd. . . . qr. 

4 Quarters 1 Yard, yd. 

3 Quarters 1 Ell Flemish, . . . E. Fl. 

5 Quarters . 1 Ell English, ... E. E. 

6 Quarters 1 Ell French, . . . E. Fr. 

1. How many nails in 2 qrs. ? In 4 qrs. ? In 8 ? In 10 ? In 11 ? 
In 12? In 15? 

2. How many quarters in 1 yard ? In £ a yard ? In ]£ yds. ? 
In 2 yds, ? In 5 yds. t In 7 yds. ? In 9 yds. ? In 12 yds. ? In 20 
yds. ? In 30 yds. ? 

, 3. At 2 cents a quarter, what will 1 yd. of cloth cost ? £ a * 
yd.? l^yds.? 2yds.? 5 yds.? 7yds.? 9yds.? 12yds.? 
10Q yds.? 

4. How many quarters in 2 ells Flemish ? 3 ? 5 ? 7 ? 9 ? 11 ? 
12? 15? 20? 

5. How many quarters in 3 eUs -English ? 5 ? 6 ? 8 ? 10 ? 
11? 20? 

6. How many quarters in 5 ells French ? 7 ? 9 "? 11 ? 12 ? 
15? 20? 

7. If £ of a yard of cloth cost 10 cts., what cost § ? £ ? £ ? 

t? t? f? l£? If? l£? lt?-lf? 2? 3? 6? 8? 10? 

8. If ^ of a yard of tape cost 5 cents, what will 1 y^t. cost? 
What will 2 ells Flemish ? 3 ells English ? 4 ells French ? 

Q. From what you have now been doing , for what purposes 
would you infer that this measure is used f A. To measure 
all kinds of cloth. 

Q. What are the denominations of this measure t A, Inches, 
nails, quarters, yards, and ells. 

Exercises for the Slate. 

9. How many quarters in 2 yards ? In 26872 yds. ? 

A. 107496 qr». 

10. How many yards in & quarters ? In 107488 qrs. ? 

A. 26874 yd«. 

11. How many nails in 3 quarters ? In 49000 qrs ? 

JL 168012 na. 

12. How many quarters in 12 nails ? In 168000 na. ? ' 

wl42l(y&QS*. 
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DRY MEASURE. 

Repeat the 

TABLE. 

2 Pints (pt) make ... 1 Quart, . . marked • qt 

8 Quarts 1 Peck, 

4 Pecks ......... 1 Bushel, 



bu. 



Q. How many bushels make a chaldron f A. 36. 
l: How many pints in 4 qts.? In6? 7? 9? 10? 50? 100? 
200? ' 

2. How many quarts in 2 pecks? In3? 4? 5? 6? 7? 6? 
10? 12? 

3. If you give 5 cents for 1 quart of flax-seed, what will 9 

pecks cost ? 3 pecks ? What will i of a peck ?§?§?$?£? 

\ ? I ? f ? How much will 10 cents buy ? 15 cts. ? 20 eta ? 
25 cts. ? 30 cts. ? 40 cts. ? 

4. How many pecks in 3 bushels ? In 4 ? In 6 ? In 10 ? In 
12? In 15? In 20? In 30? In 40? In 50? In 60? In 70? In 
80?In90? InlOO? 

5. At 10 cts. a peck, what will a bushel of salt cost ? What 
will 4 of a bu.? fofabu.? 2bu.? 3bu.? 4bu.? 6bu.? 10 bu.? 

6. At 40 cts. a bushel, how much rye can you buy for 20 
cts. ? For 30 cts. ? For GO cts ? For 70 cts ? For 80 cts. ? For 
100 cts ? For 120 cts. ? For 160 cts. ? For 360 cts. ? 

Q. From what you have now been doing, for what purposes 
would you infer that this measure is used ? A. To measure 
corn, seeds, roots* fruits, salt, oysters, coals, &©. 

Q. What are the denominations of this measure t A. Pints, 
quarts, pecks, bushels, and chaldrons. 

Exercises for the Slate. 

13. How many pints in 3 quarts ? In 321 qts. ? A. 648 pts. 
1 i. How many quarts in 6 pints ? In 1284 pts. ? A. 645 qts. 
15. How many pecks in 2 bushels ? In 32*btt. ? A. 136 pks. 

TROY WEIGHT. 

Repeat the 

TABLE. 

24 Grains (gr.} make . 1 Pennyweight, marked pwt. 

20 Pennyweignts ... 1 Ounce, . oz. 

12 Ounces 1 Pound, ........ lb. 
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1. How many grains are there in two pennyweights ? 

2. What are 2 pennyweight* ©f gold worth, if 1 grain k 
worth 2 cents ? 

3. How many pennyweight* in 5 ounces ? In 10 ? In 12 ? 

4. You carry 2 ounces of old gold to a goldsmith, and he) 
agrees to give you 10 cts. a pennyweight for it ; how much 
will the 2 ounces come to ? Will 3 oz. ? Will 4 os. ? Will 5 oz. ? 

6. How many ounces in 2 pounds? In 3 pounds? In 4 pounds? 
In 5 pounds ? In 6 pounds? In 7 pounds ? In 10 pounds ? In IS 
pounds ? 

( . 6. What will a silver cup come to, that weighs two rounds, 
if you get 1 dollar an ounce for it ? If you get 5 dols. ? 3 dols, r 
4 Sols. 1 5 dols.? 

Q. How.is the fineness of gold expressed f A. In carats. 

Q. flaw .many ^carats mike an ounce t A. 22. 

Q. How many parts is an ounce of silver divided intot A. 90* 

Q. What arejfie parts called t A. Pennyweights. 

Q, ffqw many carats fine is suck gold as wiu abide the fire 
without loss accounted f A* 24. 

Q. Bow mtiny minces are there in a pound of stiver, that 
loses nothing in trial f A. 12. 

Q. What W that base metal, which is sometimes mixed with 
gold or sitver t called ? A> Alloy. 

Q. From what you have now been doing, for what purposes 
ipould you infer that this weight is used t A. To weigh jewels, 

gold, silver, coin, bread and 5quors.* 

Q. IVhat are the denominations of this weight t A. Grains, 
penny weights, ounces, and pounds. 

Exercises for the Slate* 

16. In 2 pounds how many ounces ? In 4200 pounds ? 

A. 50424 os 

17. In 24 ounces how many pounds ? In 120000 ounces ? 

A. 18002 lbs. 

18. How many grains in 4 pounds ? In 3600 pounds ? 

A. 20759040 gr. 



* A pound •voirtupoi* i« heavier tkan • pound Troy, sin an evaet Troy It 
heavier than an ouaos avoirdnporin. 
7 
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AVOIRDUPOIS WEIGHT. 

Repeat the 

TABLE. 

16 Drams (dr.) make 1 Ounce, . . marked . * oz. 

16 Ounces 1 Pound,* lb. 

88 Pounds 1 Quarter of a Hundred \ 5 

Weight, • J qr ' 
4 Quarters ...... 1 Hundred Weight, . . cwt 

20 Hundred Weight . 1 Ton, T. 

1. How many ounces in 2 pounds ? In 3 ? In 4 ? In 5 ? 

2. At 2 eta. an ounce, what will 2 lbs. of tea cost ? Will 3 
lbs. ? WUl 4 lbs. ? Will 5 lbs. ? 

3- How many pounds in 2 qra. ? In 3 qrs. ? In 4 qrs. ? 

4. What will 2 quarters of raisins come to, at 10 cts. a pound ? 
What will 3 qrs. ? What will 4 qrs. ? 

5. If you give 2 dollars for 1 qr. of flour, what must you pay 
fcr 14 lbs. ? For 7 lbs. ? For 3* lbs? f 

6. How many quarters in 2 cwt. ? In 4 cwt. t In 5 cwt. ? In 
6 cwt. ? In 8 cwt.? In 12 cwt.? In 15 cwt.? In 20 cwt.? In 
30 cwt.? * 

7. At $1 a quarter, what will 2 cwt. of sugar cost f VHd 4 
cwt.? Will 5? Will 6? Will 8? Will 10? WiU15? Will29? 
Will 30 ? 

.8. How many hundred weight in 2 tons? How many in 3 
tons ? In 4 tons ? In 5 tons ? In 6 tons ? In 8 tons ? In 10 tons ? 
9. You buy 2 tons of nay, and pay 1 dollar a cwt. for it ; what 
will it come to ? What wiH 3 tons ? What will 4 tons ? What 
will 5 tons? What will 6 tons ? What will 8 tons ? What will 
10 tons 1 What will i a ton ? What will i of a ton ? What will 

a\j- ? (A ton is divided into 20 cwt. or 20 parts ; therefore jg\y v 

islcwt.) Wbatwitl -fol A? A ? i#? £*? 

. 10. What will aV of a quarter of coffee come to, at 11 ct». a 

pound? What will ^? ^? jfe? *V? i$? What will 3 
pounds? 5? 7? 9? 10? 

Q. From what you have now been doing, for what purposes 
would you infer thai this weight is used? A. To weigh all 
coarse goods, that are subject to waste, such as hay, flour, &c. 
and all metals, except gold and silver. 

. Q. Wliat are the* denominations of this weight t A. Drams, 
ounces, pounds, quarters, hundreds and tons. 

• Tb0ponm& avoirdnpoii is equal to 14 oz. 11 pwt. 15 1-8 grains Troy. 



REDUCTION. 



Exercises for the Slate. 

19. How many hundred weight in 2 tons ? In 2832 tout ? 
A. 56680 cwt. 

20. How many ounces in 2 pounds? In 104000 pounds? 
A. 1664032 oz. 

21. In 8 quarters how -many hundred weight ? In 240 qra. ? 
A. 62 cwt. 

22. In 1 hundred weight how many quarters ? A. 4 qrs. In 
4 qrs. how many pounds ? A. 112. 

JVote.—Bj the last example it appears^ that 112 pounds make 1 hundred 
weight ; but in our populous towns, especially sea-pcrts, traders buy and sell 
by w JQ0 pounds. 

APOTHECARIES' WEIGHT. 

Repeat the 

TABLE. 

20 Grains (gr.) make. . 1 Scruple, . marked . 9. 

9 Scruples 1 Dram, 5 . 

8 Drams . . . * 1 Ounce, % . 

12 Ounces . . 1 Pound, ....... tb. 

Q. What is the use of this weight f A. By it apothecaries 
compound their medicines. 

Q. Do they buy and sell by this weight f A. They buy and 
sell by avoirdupois weight. 

Q. What are the denominations of this w,eight f A. Grains, 
scruples, drams, ounces, and pounds.' 

Exercises for the Slate. 

23. How many drams in 2 ounces? In 4360 ounces ? .£.34896 
drams. 

24. How many ounces in 16 drams ? In 6464 drams ? A. 810 
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LONG MEASURE. 

Repeat the 

TABLE!. 

3 Bariey Corns (b.c.) make 1 Inch, . . marked . ku 

12 Inches 1 Foot, . ....... ft. 

3 Feet .... \ , .... 1 Yard, ....... yd* 

6£ Yards . 1 Rod, Pole or Perth, wi. 

40 Rods 1 Furlong, ..... for; 

Furlongs 1 Mile, . m. 

3 Miles 1 League, . . . , . lea. 

69£ Statute Miles .... 1 Degree on the earth, ° 
860 Degrees the circumference of the earth. 

1. If a man travel one furlong in 5 minutes, how far can ha 
go in 10 minutes? In 15? In 20? In 30? 

2. How many barley corns in 2 inches ? In 3 ? In 4 ? In 6? 
InO? In7? In8? In 9? In 20? 

3. How many inches are 6 barley corns ? Are 12? Are 15? 
Are 16 ? Are 21 ? Are 24 ? Are 27 ? Are 60 ? 

- 4. How many inches in 3 feet ? In 5 feet ? In 12 feet 7 

5. How many rods is one furlong ? Are 2 ? Are 4 ? Are 6* 

6. How many furlongs in 80 rods ? In 160? In 240? 

7. How many furlongs are there in 2 miles ? In 3 ? In 4 ? tA 
6? In7? In8? In9? 

8. How many miles in 16 furlongs? In 24? In 32? In 48? 
In56? 

9. How much is £ of a mile? Is f ? Isf? Isf? Is$? fef? 

Uf ? 

10. If you travel a mile in 16 minutes, how much time will 

it take to travel | of a mile ? How much | ? f ? $ ? f > 1 fur- 
long ? 4 furlongs ? 16 furlongs ? 

Q. What is the use of long measure t A, To measure length 
only. 

$, What is the use of the league t A. Distances at sea are 
measured by it. 

Q. What are the denominations of this measure t A. Barley 
corns, inches, feet, yards, rods, furlongs, miles, leagues and 
degrees. 

Exercises for the Slate. 

25. How many furlongs in 2 miles? In 26784 miles t 
A. 214288 tor. 
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afi. How many furlongs in 80 rods? In 627360 rods? 
A. 15686 for. 

27. In 2 rods how many yards ? In 11010 rods ? (To mul- 
tiply by 5£, 8|, &c, consult IT XXVII.) A. 60566. 

28. In 11 yards how many rods ? .£. 2 rods. In 66 yards 
hew many rode ? We cannot easily divide 66 by 5£, but we 
may multiply 66 by 2, making 133 half yards, which we can 
divide by 11, the half yards In 5£ ; thus, 66 X 2=1 32-{-ll=*l 2 
rods, Arts. Hence', to divide by 5£, 30f, fyc., we need only 
bring the divisor into halves, quarters, fyc., also the dividend 
into the same, and the quotient will be the answer. 

29. In 132 yards how many rods ? In 4224 yards ? A. 792 
rods. 

90. How many barley corns in 2 inches ? In 278365 inches ? 
A. 835101. 

LAND OR SQUARE MEASURE, 

Repeat the 

TABLE. 

144 Square Inches . . . make . . . 1 Square FooL 
9 'Square Feet ...... 1 Square Yard. 

%X23%~i ••••••• is ^-^ 

40 Square Rods 1 Square Rood. 

4 Square Roods -. . * 1 Square Acre, 

640 Square Acres . . 1 Square Mile. 

1. How many square inches in 2 square feet ? 

2. How many square feet in 3 square yards ? In 4 ?'' In 5 ? 
In6? In 7? In 8? In9? InlO? Inll? Inl2? In20? 
In 30? Ia40? In 50 ? In 60? 

3. How many square yards in 36 square feet ? In 45 ? In 
54? In 63? In 72? In 81? In 90? In 180? In 270? 
In 360? In 450? In 540 ? 

41. How many square rods in 2 square roods ? In 3 ? In 4 ? 
In 6? In 8? 

5. How many square roods in 80 square rods ? In 120 ? In 
160? In 240? 

6. At a dollar a square rod, what will 2 square roods come 
to P What will 3 ? 4 ? How many rods can you buy for 120 
dollars ? For 160 dollars ? For 240 dollars ? For 320 dollars^ 
For 400 dollars ? For 40 dollars? For 20 dollars? For 10 

dollars ? What would ?fo of a rood come to ? ^b~ * ? A ? $$' 
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Q. What is the us* of tkti measure f A *> nWiire length 
and breadth only. 

Q. Iflka* are the den&niinationS of this measure t A. Inches, 
f$et, yards, rods, roods, 4cres, and miles. 

Exxfciseifor the State. . 

31. In 2 square roods how many square rpda ? In 450 square 
foods ? A. 18030 rods. 

32. How many square acres in 2 square miles ? In 3342 
square miles ? <S. 15001G0 sq. m. 

33. How many square yards in 4 square rods ? In 193600 
square rods? j£;5856521. 

SOLID OR CUBIC MEASURE. 

Repeat the 

TABLE. 

1728 Solid Inches . . make ... 1 Solid Foot 
40 Feet of Round Timber, or ) , *,, ^ Tt \ 

60 Feet of Hewn Timber, \ * ' l Ton ' or LbwL 

Also, 

27 Solid Feet . , ♦ . make .... .1 Solid Yard. 

"SSStSWfif"^! -jo—*-* 

1. What will a parcel of wood come to, which is 8 feet long, 
4 feet high, and 4 wide, at the rate of 6 dollars a cord ? 

2. If you pay 80 dollars for a ton of round timber, what will 
80 feet come to ? What will 120 feet come to ? 

4& What is the use of this measure t A. To measure length, 
breadth, and depth. 

Q What are the denominations of this measure t A. Inches, 
feet, yards, tons, and cords. 

• • 

Exercises for the Slate. 

34. In 2 cords of wood, how many solid feet ? In 28 cords 1 
A. 3840 feet. 

35. How many solid inches in 2 solid feet? In 2800 solid 
fee* ? A. 464185a*olid inches- 

36. How many solid feet in 345600 solid inches ? In 691200 
solid inches. A. 600 solid feet. 
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TIME. 



Repeat the, 



TABLE. 

ti$ Seconds • (s.) . make . . 1 Minute, marked m. 

60 Minutes .1 Hour, h. 

24 flours 1 Day, ....:. d. 

365± Days .1 Year, ...... yr. 

1Q0 Years 1 Cetftury, .... cen. 

Also, 

7 Days .... make .... 1 Week, marked w. - 

4 Weeks . 1 Month, .... mo. 

13 Months, 1 Day, 6 Hours, 1 Julian Year. 

12 Calendar Months .... 1 Year, yr. 

1. If a man earn a dollar a day, how much will ho earn in 2 

weeks? In 5 weeks? In 7? In 9? In 20? In 40? In + of a 

week? In £ ? In ♦ ? In f > How ntfany weeks could you hire 
Km for $7 ? For 1.4 ? For 28? 

2. A hoy is to hare $2 a week in a store ; how much must 
the merchant pay him for one month's time ? For 2 ? For 5 ? 
Pot 10 f How long must he stay to come to 8 doHars ? To 32 ? 
To 40? To 80? 

,. 3. If a man has $12 a month, what will two months' work come 
to ? What will 4? What will 5 ? What will 7 ? What will 9 ? 

What will .1 year T-ft years? A of a month? -ft? A? if? 

4. How many seconds in 2 hours ? In 3 ? In 4 ? In 5 ? In 6 ? 

6. If a watch click once in one Second of time, how many 
times will it click in 2 minutes ? In 3 ? In 4 ? In 5 ? In 6 ? 

How many times in ^ of on hour ? In %% ? In J ? In £$ ? 

6. How many minutes are there in 1 hour ? In £ an hour I 
In i? In f ? In $ ■ ?. In U ? & H ? In 2? In 4 ? In 10 ? 

7. How many hours in 2 days ? In 3? In £ ? In i ? In jfr ? 

InA?Ini£? 

& How many days in 2 weeks ? In 4 weeks * In 6 ? In 8 ? 
In 12? In 20? In 30? 

9. How many weeks in 2 months ? In3?Jn4? In 5? In 6? 
In7? In8? In9? lis ;JHW In$d* 1*50? IrilOO? 

10. How many months in 8 weeks? In 12? In 20? In 40? 

11. How many Wenffiftr months in 2 years ? In 4 ? In 7? 
In 12? v 



i 



19. How mar years in there in 24 calendar mtofths ? In 



1?. now many years 
48? In84? Inl44? 

13. If a man hare 1 dollar for -tV of a year, what will & 
come to ? What will 1 year come ifi ? How long could you 
have him for 6 dollars ? For 12? For 24? For 36? For GO? 
For 144? 

14. If work be a dollar a day, what would a year's wages 

come to? What would -&$' of a year? ^hatyg^? WhaJt 
th> Wh«t ^? What fff? 

Q. How many dams are there in each month ? 
A. Thirty days hath September, 
April) June, and November ; 
February hath twenty-eight, • 
And thirty-one the others rate. 

Q. flow many days are there in January 9 In February ? 
hi March t In April ? In May ? In June f In July ? In Au- 
gust? In September ? In October? In November? hi De- 
cember? 

Q; How many days has February in Bissextile, or Leap 
Year? A. 29. 

Q. When the year of our Lord can be, divided by 4 without a 
remainder ', what is the year called? A. Bissextile, or Leap 
Year. 

Q. What year was 1834 ? A. Bissextile. 

Q. Why ? ^A. Because 1824 can be divided by 4 without a 
remainder ? 

Q. When will the next Leap Year be ? 

O-How many days are there in Bissextile or Leap Year? 
A. 366. 

Q. What are the denominations of this measure ? A. Sec- 
onds, minutes, hours, days, years, centuries ; also weeks and 
months. 

^ Exercises for the Slate. 

37. How many hours in 120 minutes? In 960360 minutes ? 
A, 16008 hours. 

38. How many days in 4 years ? (4x365$) • in 44 years ? 
A. 17532 days. 

39. Reduce 2 weeks to days; 318 weeks to days. A. 2240 
days. 

CIRCULAR MOTION. 

q. What is meant hif Circular Motion ?, A. The motion of 
the earth and other planets round the sun. 



KBDOOTTOH. « 

$. WKatisiiusttifrtt ^. For reokaoinf fartkihftf Mid lon- 
gitude ? 

Repeat the 

TABLE. 

60 Seconds, (" ) . . make . . 1 Minute, marked \ 

6p Minutes . . ^ 1 Degree, . . . . °'. 

30 degrees 1 Sign, ....... S. ! 

12 Signs, or 360 Degrees, the whole Great Circle of 
the Zodiac. 

1 "'. How many seconds are in 3 minutes ? In 6 ? In 10 ? 
. 2. How many minutes are in 2 degrees ? In 5 ? In 6 ? In 7 .» 
fii9 ; ? 

3. How many degrees in 2 signs ? In 3 ? In 4 ? In 6 ? 

4. How many degrees does the sun travel over in one day. 
or m hours ? .#.360. 

O. How many degrees does the sun pass over in one day, not 
reckoning, the night* when the days and nights are of an equal 
^ rtHf A. 180. 

K How many degrees in one hour t .£.15. 

K Why? A. Because the sun travels over the circumfer- 
ence of the earth in 24 hours, he must travel over 15 degree* 
in one hour, for 15 times 24 are 360. 

5. Ht*w many degree* in 2 hours ? In 4 ? In 6 ? In 10 f 
In 20? 

6. What is the difference of time, then, between London, 
(through which the meridian runs, and from which longitude 
is generally computed,) and 15 degrees east of London? 
A. One hour. 

Q. Why? A. Because the sun travels 15 degrees in one 
hour. 

7. What is the difference of time between London and 30 
Agrees west of London ? What 60 degrees ? What 75 de- 
grees? 

8. The difference in distance between Washington in the 
District of Columbia, and Missouriopolis in Missouri, is 15 de- 
grees ; what is the difference of time between those places ? 

q. What are the denominations of Circular Motion J A. Sed- 
tfftds, minutes, degrees, signs, and circles. 

Exercises for the Slate. 

40. How many degrees in 2 signs? In 9602 signs ? A. 10812* 
degrees. , 
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41. la 190 minutes bow many degrees ? In 192000 minutes ? 
A. 2202 degrees. 

TABLES OF PARTICULARS. 

Q. How many single things make a dozen ? . . A 12. 

Q. How many dozen a gross ? A 12. 

Q How many dozen a great gross ? A. 144. 

Q. How many single things a score ? . . . . A. 20. 

Q. How many score a hundred? . . A» 5. 

Q. flow many ffAeeto make a quire of paper ? A. 24. 

Q. Uoie many quires make a ream? ..... A* 20. 

1. How many single things are in 2 dozen ? In 3 ? In 5 ? 

2. What will 2 dozen of pearl buttons come to, at 2 cents 
apiece ? What will 3 dozen ? What 4 ? 

3. What will a great gross of buttons come to, at $1 a 
dozen ? 

4. What will 2 quires of paper come to, if you give 1 cent 
for a sheet ? What will 3 quires ? What will 4 quires ? 

5. If you give 20 cents for 1 quire of paper, how many cents 
must you pay for 1 ream ? For 2 reams ? . , , 

Q. How many pounds in a barrel of pork ? A. 200. 
Q. jETou? many pounds in a barrel of beef? A. 200. 

6. What will a barrel of pork come to, at 4 cents a pound ? 

7. What will 2 barrels or beef come to at 4 cents a pound ? 

BOOKS 

Q. Wnen a «A«if i* folded into 2 feare*, wAof is it 
called? A. Folio. 

Q. When folded into 4 leaves, what is it called? 

A. Quarto, or 4to. 
Q. When folded into 8 leaves, what is it called ? 

( A. Octavo, or 8vo. 

Q. When folded into 1 2 leaves, what is it called ? 

A. Duodecimo, or 12mo. 
Q. When folded into 18 leaves, what is it called? 

A. 18mo, 
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STERUNG MONEY. 

Repeat the 

TABLE. 

4 Farthings, (vO make • . 1 Penny, marked <L 

12 Pence 1 Shilling, ....*. 

20 Shillings 1 Pound, ....£. 

1. How many farthings are there in 2 pence ? In 3 P In 4 ? 
In 6? In8? In 10? Inl2? In 2a? 

2. How many pence are there in 2 shillings ? In 3 ? In 5 ? 
In 7? 

3. How many shillings are there in 2 pounds ? In 3 ? In 6 ? 

4. If 1 pair of gloves is worth 8 pence, how many pence are 
2 pair worth ? 3 pair ? 4 pair ? 5 pair ? 6 pair ? 10 pair ? 

5. When a bushel of wheat cost 10 shillings, what will 2 
bushels cost ? What will 4 ? What will 6 ? What will 9 ? What 
will 12 ? 

6. If 1 cart cost 1 pound, how many drillings will buy 2? 
How many 3 ? How many 4 ? How many 5 ? How many 9 * 
How many 12 ? 

7. How many farthings will buy 2 inkstands, if they cost 
a penny apiece ? How many will buy 3 ? How many will 
buy 4? 

.Yot*.— The characters used for English money are £. for Libra, the Latin 
for pounds : «. for SoliM, the Latin for shillings: 4. for Denortt, the Latin for 
peace -, and qrs. for QiiaaVaiitt*, the Latin for farthings. 

A Pound Sterling is equal to $ 4,44$ cents. Fed. Money. 
An English Guinea, " 4,66$ cents, " " > 
An English Shilling, « 22% cents, " " 

$ 1, Federal Money, is equal to 4 *. 6 cL Sterling. 

A. \d. 
A. Jd. 
^. id. 

Exercises for the Sh$e. 

42. How many shillings in 3 pounds ? In 4200 pounds f 
A. 84060 shillings. 
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43. How many pence in 3 shillings? In 2600 
A. 31236 pence. 

44. How many farthing* in 4 "pence ? In 2700 pence ? 
JL 10816 farthing* 

45. How many pence in 8 farfftings ? In 6200, farthings ?. 
A. 1552 pence. 



PRACTICAL APPLICATION OF REDUCTION, 

Involving the Ride, with Miscellaneous Examples. 

1 . At 20 cents a quart, what will 2 gallons of nun cost ? 
What will 4 gallons ? What will 6 gallons ? 

2. At $60 a hogshead, what will £ pipes of wine <*me to ? 
What will 4? What will 6? 

3. How many minutes in 2 hours ? In 4 ? In 6 ? 

4. How many weeks in 14 days ? J» J£l ? In 4& [f . ' 

Q. What are such questions as these inf A. Redaction. 

Q. IHtat, then, is me changing numbers f rem one devhmina- 
tion to another called ? A. Reduction. 

Q. In 2 bushels of corn, haw many peck* ? 

£. Are 8 pecks of com as much as 2 Jtushels ? 

Q. Is the value altered, then ? 

Q. Do you multiply or divide, to find how many furlongs 
then art in 2 mile*? 

Q. When, then, the reduction is performed by multiplication, 
' what is it called ? A. Reduction Descending. 

H . Do von multiply or divide, to find how many gallons-,: 
there are tnS quarts ? . 

Q. When, then, the reduction is performed by division, what 
is itealledf A. Reduction Ascending. 

Q. From the preceding remarks, how many kinds of Reduc- 
tion do there appear to-be f and what are they t 

A Two ; — Reduction Ascending and Descending. 

' RtPfiB, 

Q. Whatdoyoumuttipfy$fyrleugshy,to bring them into 
rods? 

I. As a general rule, then, *okat 4* you multiply furlongs ' 
by? A. By what makes a furlong. 
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II. h^doyoMMukiplvdous,JmshcU t &t^uy? A. Bushels 
by what majras a bushel, days by what makes a day, &c. 

'*&: What do you d wide by to bring 8 gitts into pints? 

III. As a general rule, then, what must yon divide gUls, 
juhswuo, quarters t fyc. by t A, GUii by gills, minutes by min- 
utes, .Quarters by quarters, <fcc. 

4}. Why do you fmidc (An* ? A. Because 4 gills are equal 
.pmt K tiO jnuuitefl to 1 jhour, Ac. 



t. What do you multiply pounds (money) by? .£. Shillings. 
. What do you multiply shUUngsby? A. Pence. 
tWh0 do you multiply days by ? A. Hours. 
What do yen multiply by, to bring 95 pounds into far' 
Hangs? A. By 90, 12, and 4. 

Q. How do you bring 40 cwt. into tons ? 1 cwt. into drams? 
1 ton into drams ? Drams into tons? Drams into cwt. t 1 lb. 
into grains* Grains into pounds ? Ells Flemish into nails f 
flails into ells Flemish ? Quarters into^ells English? EUs 
English into quarters? 5 bushels into /pints? 900 pints into 
4ushels? 360 degrees into inches? Feet into furlongs? 5 
weeks into seconds ? Seconds into weeks? Years into seconds? 
Beeonds into years ? How do you tell what 1 tun of wins will 
oostf at 6 cents a gill ? 

Exercises for the Slate* 

■ jfft. At 6 cents a pound, what will 9 qrs. 8 lbs. of sugar cost ? 

Why do you multiply the 9 qrs. by 98 lbs,? 
A. Because, since it takes 28 pounds to make 
1 qr., there will of coarse be 28 times as many 
pounds as quarters ; that is, 98 times the quar- 
ters. 

What do you do with the 8 lbs.? A.leM 
it to 56 lbs., making 64 lbs. 

Why do you multiply the 64 ftf. fry 6 cents ? 
A. Because every pound of sugar cost 6 
cents; that is, 6 tunes the pounds. 



ALTERATION. 

qrs. lbs. 

a 8 

28 


66 lbs. 
8 lbs. 


64 lbs. 
6 cts. 



$3y&4Ans. 
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Prddf of the foregoing Example. 

r 

47. Haw many quarters of sugar can you buy for 384 cents, 
at 6 cents a pound ? 



C^EEATION. 
6 )384 

28 ) 64 ( 2 qrs. 
56 



Why do you divide 38$ 
cents by 6 cents? «tf. Be- 
cause, «ince v there are 6 
tunes as many cents an 
pounds, aa often as 6 im 
contained in 384, so many 

8 lbs. 4«. 2 qrs. 8 lbs. ?^££?!lM*« 
pounds by 28 pounds f A. Because every 28 pounds make 1 
quarter. „ 

What, then, appears to be the jnefhod of proof f A. Reverse* 
the operation j that is, make the divisors in the operation the 
multipliers in the proof, and the multipliers the divisors, . 

More Exercises for the Slate. 

48. At 5 cents a fill, what will 8 pints of rum cost ? A. $1,60. 

49. How many gUls in 20 pints ? In 40. pints ? A. 240 gUfe. 

50. How many pints in 80 gills ? In 120 ? A* 50 pints. 

51. A merchant sold 5 bhds. of brandy at 3 dollars a gallon; 
how much did it amount to ? A. $945: 

52. How many hogsheads in 12u gallons ? In 945 ? A. 17. 

53. At 6 cents a quart, what will 1 hhd. of molasses come to f 
A. $15,12. 

54. How many quarts are there in 3 hhds. ? In 100 ? A. 25966. 

55. How many hogsheads are there in 756 qts. ? In 252 qta, ? 
A. A. 

56. Sold 1 tun of wine at 5 cents a gill} what did I get tac- 
it ? A. $403,20. 

57. How many gills in 10 tuns ? A. 80640. 

58. At 8 cents a pound, what will 3 cwt. 2 qrs. of raisina 
cost? A. $31,36. 

59. How many pounds in 15 cwt. 1 qr. A. 1708. 

60. At 8 pence a peck, how many pence will 3 bushels of 
salt cost? A. 96. 

61. How many pence are there in 520 shillings? .JL 240. . 
. 62. How many pence in 5£ ? In 10 ? A. 3600. 

63. How many pounds in 480 d. ? In 1440 d. ? A. 8. 

64. How many farthings in 4£ ? A. 3840. 

65. At 6 pence per lb., what will 2 qrs. of rjce emtt A. 336 
pence. 

66. How many qrs. of rice, at 6 pence" per lb .y may be bought 
for 336 pence ? A. 2 qrs. 
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.07. .M .6 cents. a. gill, what will 1 tun of wine cost? 
4. $463,84. •"-* 

« 08. How many tuns of wine, at 6 cents a gill, may be bought 
ibr$483,84. A. 1 tun. 

69. At 9 pence per quart, what will 16 gals. 2 qta. of mo- 
lasses come to in pence ? w9. 594 pence. 

70. How many gallons^ of molasses,. at 9 pence per quart, 
may be bought for 594 pence ? .£.16 gals. 2 qts. 

71. What is the value of a silver cup, weighing 10 os~5pwts. 
18 grs., at 5 mills per grain ? -A. ^24,69. 

72. At 5 mills per grain, what will be the weight of a silver 
cup that $24,69 will purchase ? A. 10 oz. 5 pwta. 18 grs. 

73. At 12 cents a pound, what cost 5 cwt. 2 qrs. 18 lbs. of 
•Ugar ? A. $76,08 cts. . 

/4. How many hundred weight of sugar, at 19 cents per lb., 
inay be bought for $76,08 r A. 5 cwt. 2 qrs. 18 lbs. 

75. At 9 pence an hour, what will 2 yrs. 6 mo. 3 weeks, 6 da. 
12 h. labour come to in pence ? A. 187380. 

76.' How manyyears' work, at 9 pence per hour, mav^ be 
obtained for 187380 pence ? A. 2 yrs. 6 mo. 3 weeks, 6 da.. 
12 h. ' 

77. At 20 cents a nail, what is the price of 4 yds. of cloth ? 
j*. $12,80. > 

78. At 320 cents a yard, what will 64 nails of cloth cost ? 
j*. $12,80. 

79. At 1 £ 2 s. 6£ d. per yard, what will 20 yds. of broadcloth 
cost in farthings ? A. 21640. 

80. At 6 cents a pint, what. will 20 bu. pks. 3 qts. 1 pt. of , 
flaxseed cost ? 4*. $77,22. «, 

81. How many shillings, at 2 farthings a gill, will 5 T. 1 p. 
1 hhd, 2 gals. 2 qts. 1 pt. 3 gills, cost ? A. 1935 s. 7 d. 2 qrs. 

82. At 2 shillings a quarter, how many dollars will 8 yds.. 
1 qr. of broadcloth cost ? 'A. 11. 

83. At 2 pence a gill, how? many dollars will buy 50 gals. 
• 2 qta. 1 pt. 2 gills of ale ? A. $45,(J3$. -* 

84. In 3600 dollars, how many farthings ? A. 1036800. 

85. In 103C800 farthings, how many dollars ? A. 3600. 

■86. Jn 25 guineas, of 28 s. each, how many jfonoe ? A. 8400. 

87. hk 8400 pence, how many guineas ? A. 25. 

88. In 15 lbs. how many ounces, drams, scruples, and grains ? 
A- 180 ounces, 1440 drams, 4320 scruples, 86400 grains. 

89. In 86400 grains, how many scruples, drams, and ounces .* 
A. 4320 samples, 1440 drams, 180 ounces. 

9Q. In 256 miles, 30 rods, how many rods ? A. 8*950. 
91.' In 81950 rods, how many miles ? A. 256 m. 30 rods. 
92. In 15 lea. 1 m. 6 fur. J28 rods, 4 yds. how many barley 
corns? A. 8903304. . 
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93. In 8963904 \*Aef coriiB, how many teagfel*? .#. 15*fta. 

1 m. 6 fur. 28 rods, 4 yds. T 

94. In 360 ell* Enriisfev* qr«: 2 n. how nasty liatls? A 
1804 qrs. 7218 na. 

95. In 7218 na. how many ells English? jfc 36TH& ]j. 4»4rs. 
8 na. 

96. In 3000 E. Flemish, how many nails ? j1 *60Qfe : 

97. In 36000 nails, how many £. Flemish ? A. 30001 

98. In 500 acres',, how many roods? A. 3000. 

99. In 2000 roods, how many acres ? A.. 500. 

100. In 16 tomr of hewn timber, how many solid inches? 
A 1296000. 

101. In 1296000 solid inches of hewn timber, how many 
tons? A. 15. 

102. In 20 Cords of Wood, how many solid inches? A. 
4423680.. 

103. In 4423680 solid inclies, how many cords of wood? 
A. 20. 

104'. In 500' bushels, 3 pecks, 7 qts. 1 pt. how many pints ? 
Ak 32063. 

105. In 32063 pints, how many bushels ? A. 500 bu. 3 ptt. 
7qfc. lift. • 

106. in 20 tuns of wine, how many gills ? A. 161280. 

107. Td 161280 gills of wine, how many tuns ? A. 20. 

108. In 360 years, 300 days, 20 hours, 50 minutes, and Jr 
seconds, how many seconds ? A. 11378955037. 

109. In 11378955037 seconds, how many years ? A. 360jftav 
&0 days, 20 hours; 50 minutes, and 37 seconds. 

110. In '8 signs of the Zodiac, how many seconds? A. 
864000. 

111. In 20 purses', each containing 21 guineas, how many 
shillings, pence, and farthings ? A. 11760 s. 141120 d. 664480 
far. 

112. In 5mgbts" of silver, each 5 lbs. 6 oz. 20 grs., how many 
grains ? A. 158500. * 

113. In 239130 gram*, how many ingots, each 6 lbs. 11 ox. 
15 grs. ? A. 6. 

114. A lady dent a tankard to a silversmith, that weighed 
5 lbs. 3 oz. and ordered' it to be matte into spoons, each to weigh 

2 oz. 2pwtS-. ; how many spoons did it make ? A. 30. 

115. A goldsmith, having 16 ingots of silver, each- weighing 
2 lbs*. 7 oz. 3 pWtti. Which he wishes to make into bowls of2 Ifcs 
8 oz., tankards of 1 lb. 10 oz., salts of 11 oz., and spoons dfl o& 
15 pwts., arid ofeadh an 6qual number, hdwmariy will there be 
of each sort ? 

Bring 2 lbs. 8 oz., 1 lb. 10 ox. x HLox. t and 1 cz. l& pwts ., 
into pennyweights ; add them up for a divisor ; then bring 






COMPOUND .ADDITION. , 

2 Zfo. 7 az. Spwt*. mto pennyweights, pmUipUf by Vbfor a Uvi> 
Send, divide,?** the quotient mil be the answtr. A* 7. 

116. In 268801b*. of sugar, how many hhds., each 12 cwt. f 
JL 26. - • 

117. How many barley corns will reach round the globe, it 
be'mg 360 degrees ? A. 4755801600. 

Ho. In running 300 miles, how many times will a wheel 9 
feet 2 inches in circumference, turn round ? A. 178800. 

419. In 172800 turns of a wheel measuring 9 feet 2 inches, 
how many miles ? .#.300.. 

. 120. How many times will a wheel, which is 15 feet 9 inches 
IB circumference, turn round in going from Providence to Nor- 
wich, it being 45 miles ? A. 15085-f-. 

'121. A farmer rents.a plantation of 400 acres, of which no. 
more than 200 are to be tilled ; how many poles are there in 
the remainder ? A. 32000. 

. 122. In a lunar month, of 27 days, 7 hours, 43 minutes, £ 
secoiufe, how many seconds ? A. 2360585. 

123. How many seconds is it from the birth of our Saviour 
to Christmas, 1828, allowing the year to contain 365£ days, or 
365 days, 6 hours ? ^.57(^7202800. 

124. When a persori is 21 years old, how' many seconds old 
fcjhe? A. C68709600. 

- 120. It is supposed the wars of Bonaparte, in 20 years, caused 
the death of 2000000 of persons ; how many was this per hour, 

allowing the y tar to contain 365 days 6 hours ? A. ll iVftWb * 



OOlKPOTtttt) ADDITION. 

"•».<■ ■ ■ i . » 

H XXX. 1. William bought an arithmetic for 2 s. 6d.,and 
an, inkstand for 6 d. ; how many shillings did both cost ? 

2. Harry purchased a vest ; the cloth and making cost 5 s., 
the buttons 9 4., and the thread 3d.; how much did the vest 
cost? ' 

. 3. William, Harry, and Thomas gathered some nuts ; and 
when they measured them, it was found that William bad 2 
qts. and 1 pt., Harry 3 qts. 1 pt., and Thomas 2 qts. ; how ma- 
ny pecks did they gather in all ? 

4. How many pecks are 3 qts. -f- 1 ^t. -f- 4 qts. ? • 

5. How many yards are 2 qrs. -f- 3 qrs. -f- 3 qrs. ? 

6. How many gallons are 1 qt. -jf- 2 9 ts - 4" * <!*■ ' 

7. How many pence are 1 qr. + 3 qrs. -f- 1 V- •' 

8. How many shillings are 3 d. 4- 8 d. -fr* 1 a./ 

8» 
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fr. HoW many pounds are 10 »: -f- 1& ft -f- 1$ #. f 
10. How many hour* are 50 n¥. «4- *0 m. ■+» 10 »i * - 
IX. I$ow many feet are 4 in. -{- 10 in. 4- 11 in. ? 
1$. How many minutes in 45 sec. -f- 1« see. ■+■ ^ set. ? 

13. How many pounds in 8 oz. •{- 12 oz. + 12 oz. ? , 

14. How many bushels in 1 pk. -j- 3 pks. + 2 pks. ? , 

15. Sold a Vir^ that cost nfc 12 s. 6 d., so as to gain' is. 6 d.; 
now much did Fget for it ? * 



Q. iPforf is*this,wkich you have now been doing, cdUdd? 
A. Compound Addition. 

Q. Why do you call it Compound t why not SimpU Addition^ f 
A. Because there are more denominations than one. 

Q. What do you mean by more denominations' (knn one P 
A- Shillings, pence, &c. in one sum ; peeks, quarts, jimts, Ac. 
m another sum. 

Q. What, then, is the collecting numbers of different de*oini J 
nations into one sum called? A. Compound Aomtioti. 

Operation by Slate illustrated. 

1. A man bought a cart for 6£ 12 s. 3 d., a load of hay fbr %.ti 
& s. 7 d., and a cow fbr 4£ 4 s. Id.; what did he pay for <he 
whole? 



OPERATION. 
9D 19 

£ 8. d. 

6 12 3 

3 9 7 

4 4 1 



Hon do you write the tuikbori 4oWw* 
A. Pounds under poundi, shillings un- 
der shillings, dec. 

How do you get the 11 d. m the an- 
swer? A. I nnd, by adding up the 
column of pence, that it makes 11 d., 
which I write under (he column of 
ptgice. 
Ans. & 14 5 11 How do you get the 5 shillings f 

A. Adding up the column of shillings, f find it makes 25 s. = 
1£ 5 s. (for 20 s. in 25, 1 time, and 5 over)* writing the 5 ». under 
the column of shillings. 

What is to be done with thel£? A. I must, of ooune, add 
pounds to pounds, and, to do this, 1 join, or carry it to theneart 
column, which is pounds. 

How do you get the 14 £ ? A. Adding up the column, ef 
pounds makes 13 pound*, and 1£ (to carry) makes 14 £. 



Ans. £.14 5 11 



COMFO0HD. ADDITION fl 

From these illtrstffrtions We derive the following 

RULfi. 

I. Bote do you place (he numbers to be added t A. round! 
under pounds, shillings under shillings, drams under drains, 
&«. _ ' 

II. At which hand do you begin to add f A. At the right. 

III. Hoto do you add up thejirst column? A, As in Simple* 
Addition. • 
/ IV. What do you divide the amount by? A. By as many of 

this denomination as make one of the next higher, as iri Re- 
duction. 

V. What do you do with the remainder f A. Write it un- 
derneath. 

VI. What do you carry to the next column t A. The quo- 
tient. 

VII. How long do you proceed in this way f A. Till I come 
to the last column. 

VIII. How do you proceed with thist A. Add it tip, and 
set the Whole amount down, as in Simple Addition. 

Proof. — <£. What is the proof t A. The same as in Simple 
Addition. 

* Mote Exercises for the Shut. 

2. BoughJ a cart for 2 £ 15 s., a plough for 18 s. ; how 
flatten did Both cost ? A. 3 £ 13 s. 

3. Bought a coat for 5£ 6 e., a watch for 1£ 19 s. ; how 
is&cli did they come to ? A. 7£ 5 s. 

4. A man bought one load of hay for 6£ 3 a. attd another 
for 7£ 15 s. t5u. ; how much did he give for both ? A % . 13£ 
18s.6d. v 

5. Sold an ox for 10£ 15 s. 6 *., a cow for 6£ 19 s. 11 d , a 
nor** for 12£ 6 s. 4 d. ; how much money did I receive ? 
A. 3*£ 1 s. 9 d. 

6. Bought of a grocer 3 gals. 2 qts. of ram, 5 gals. 3 qts. of 
gin, and 4 gals. 1 -t. of molasses ; how many gallons did 1 buy 
mall? A. IS * 2 qts. 

1. Bold 4 hhds. of molasses, the first of which contained 42 

fals. 2 qts. 1 pt., the second 65 gals. qt. 1 pt., the tmrd 50 sals, 
qts., and the fourth 55 gals. 1 qt. 1 pt. ; how much was sold in 
«ll ? A. 213 gala. 3 cits. 1 pt. 

8. A grocer sold 4 nhde. of sugar, weighing as follows ; the 
first 7 cwt. 1 <p. 14 lbs, the second & ttvrV vl ^fc.'Wfc*-**^ 

C - s 
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third 9 cwt. 1 qr. 15 lbs., the fourth 7 owt. 1 qr. 10 lbs. ; what 
did the whole weigh? A. 29 cwt. 2 qrs. 21 lb*. .. -' 

9. A merchant bought 4 pieces of cloth, the first containing 
20 yds. 3 qrs. 1 na., the second 15 yds. 3 qrs. 1 na., the third 
26 yds., and the fourth 10 yds. 1 qr. 3 na. ? how many yards 

_ did he buy in all? A. 73 yds. qr. 1 na. 

10. A man bought 3 bu. 3 pks. of wheat at one time, 6 bu. at 
another time, 7 bu. 2 pks. 7 qts. at a third, and. 4 bu. 1 pk. 
6 qts. at a fourth; how many bushels did he buy in all f 
A. 21 bu. 3 pks. 5 qts. 

11. A man bought two loads of hay, one weighing 19 cwt,. 
1 qr., and the other 18 cwt. 2 qrs. ; how much dia both weigh t 
A. 37 cwt. 3 ars. 

12. A man travelled in one day 27 mires, 3 fur., in another 
day 30 m. 2 fur. 25 rods ; how far did he travel in all ? A. 57 m. 
5 xur. 25 rods. 

13. A merchant bought 3 bales of cotton ; the first contain- 
ed 4 cwt. 3 qrs. 18 lbs., the second 3 cwt. 1 qr. 5 lbs., and the 
third 5 cwt. qr. 24 lbs. ; what was the weight of the whole ? 
A. 13 cwt. 1 qr. 19 lbs. 

14. A man has 3 farms; the first containing 150 acres, 2 
roods, 25 rods ; the second, 200 acres, 1 rood, 15 rods ; and the' 
third, 100 acres, 1 rood, 10 rods : how many acres has he in all ? 
A. 451 acres, l"reod, 10 rods. 

15. William resided in Providence, his native place, till he 
was 15 yrs. 6 m. 4 days old ; he then went to Boston, where he 
resided 7 yrs. 2 m. 2 da. ; from Boston he emigrated to Salem, 
where he remained 4 yrs. 3 da. ; from Salem he went to Ports- 
mouth, and resided there two years precisely : now, how 
much time did he spend in these places in all ? .^T 28 yrs, § in* 
1 w. 2 d. 

- 16. A man brings to market 3 loads of wood ; the first con? 
Staining 1 cord, 64 feet, 864 in. ; the second, 2 cords, 63 ft. (H in. ; 
and the third, 1 cord, 60 ft, 931 in. ; how much did he bring in 
all ? A. 5 cords, 60 ft. 1,21 inches. 

17. A goldsmith bought 4vangots of silver,, the first of which 
weighed 8 lbs. 2 oz. 12 pwts., the second 5 lbs. 4 o*. 5 pwts., the 
third 6 lbs. 10 oz. 11 pwts., and the fourth 6 lbs. 11 oz. 15 pwts. ; 
what was the weight of the whole ? A. . 27 lbs. 5 oz. 3 pwts. 

18. James is 10 yrs. 2 mo. 3 wks. 4 da. old, Thomas is 
11 yrs. 11 mo. 5 da. old, Rufus is 9 yrs. 10 mo. old, Harry is 
14 yrs. old ; ' what is the sum of all their ages ? A. 46 yrs. 2 da. 

By multiplying the answers to the foUotsing sums by 2, the 
true answers may be obtained. 

Jfote. — It will be well for the learner, not only in this, but in 
all rules, to prove his results, when practicable. 

29. Add together 17 £ 13 s. 11 d. 1 at., 13£ V) a. 2 d. 2 qrs., 
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|Q£. IT 0. 3 d.- 1 qr v -7 4 7 s. G'd. 2 qr»., 2£- 2 s. 3d. 2 qrr. 19£ 17 8. 
10 d. 2 qrs. ^. 35£ 4 b. 6 d. 3 qrs. X 2. * 

J2Q. Add together 46'£ 16 b. 5 d. 1 or., 9£ 8 s; 9 d 2 qrs.. 
$8£ 16 b. 10 d. 1 qr., 316X 15 a 8* 2 qrs., 651 £ 18 i. 9d! 
S qw., 405£ 16 s. 5 d. .4. 741£ 6 b<. 6 d. X ** 

21* Add together 30X 10 b. 3d. 2 qrs., 14£ 9 s. 8 d. qr. 
1£ b. 1 d. 2 qrs., 2£ 8 b. 7 d. 2 qrs., 42£9 a. 6 A 2 qrs., 28#5bi 
4 4.2 qrs. A. 5f>£ 1 1 ». 9 d. 3- qrs. x 2. 

22. Add together 15 lbs. K) oz. 18 pwts. 22 grs., 3 lbs. 3 oz. 15 
fyfta. 26 m,,- 7 lb* 7 o*. 18 pwts. 13 grs., 5 lbs. 8 oi. 13 pwta: 
Jtf grs,* 3 lbs. C oz. 9: pwts: 6 grs., 6 oz. 10 pwts. 11 grs. 
.0. 18 lbs. 4 oz. 3 pwts. 8 grs. X 2. 

23. Add together 2 cwt. 3 qrs. 27 lbs:, 1 cwt. 2 qrs. 16 lbs., 
3 cwt. 1 qr. 25 lbs., 5 cwt. 2 qrs. 12 lbs., 2 cwt. 2 qrs. -14 lbs*., 5 
cwt. 1 qr. 15 lbs. A. 10 cwt. 3 qrs. 12 lbs. 8 oz. X 2. 

24. Add together 70 yds. 2 qrs. 1 iia., 12 yds. 1 qr. 1 na., 9 
yds. qr. 1 na., 40 yds. 2 qrs. 1 na., 56 yds. 1 qr. 1 na., 48 yds. 
1 qr. 1 na. A. 118 yds. 2 qrs. 1 na. X & 

25. Add together 1 pk. 6 qts. 1 pt., 2 pics. 5 qts., 1 p\s. 4 

2ts., 1 pk. 3 qts. 1 pt., 2 pksi 5 qts.,» 3 pks. 4 qts. pt. A. 6 pks. 
qts. pt. X 2. - t 

26. Add together 38 gats. 2 qts. t pt . 2 gil, 16 gab. 1 qt. 3 gi., 
20 gals. 2 qts. 1 pt. 1 m. h 18 gals. 1 qt. 1 pt., 7 gals. 1 qt; 2 gi., 
30 jralB. 2 qts. 1 pt. A. 66 gals. X 2. 

V v^V^dd to |P tfter 80 * ea - 1 m. 5 fur. 30 po., 50 lea. 2 ro.tf 
A fftar. 20 po., 40 lea. 1 ni. 7 fur. 15 po., 30 lea. 2 m. 4 fur. 25 po., 

70 lea. 1 m 3 fur. 10 po., ft) Tea. 2 m 2 fur. 4 no. .0. 167 lea. 

i m..2fiir. 32 po. x 2- • . ' 

28. Add together 367 acres', 2 'roods, 30 rods; 815 acres, 1 
rood, 16 rods ; 40 acres, 2 roods, 20 rods ; 00 acres, 2 roods, 30 
rods. A. 642 acres, roods,. 26 rod* X 2. , 

29. SpHd measure. — Add together 12 feet, 1335 inches ; 15 
reet, 1615 incites ; 2 feet, 755 inches ; 13 feet, 1283 inches. 
A. 2& feet, 766 inches x 2F>.. 

30. Add together 20*yrs. 363 da; 20 h. 50 ni. 30 sec., 20 yrs. 
40 da. 10 h. 30 m. 20 sec, 12 yrs. JlOda. 13 h. 16 sec, 13 
yrs: 8 da. 10 h. 20 m. 14. sec., 7 yrs, 2frda. 8 h. 10 ni. 12 sec. 
A. 36 yt*. 271 da. 19 1* 25 nt. 46 sec. X 2. 

3W^ad together 118. 20P.J&. 59"., 20° 45>. 11"., 8S. 3 d . 1(V. 
50"., 3 & 10°. &. 10". A. 12S. 1°. 89>. 35". x 2. 



. CNyJWUPO'llWII STTBTRAOTZOlr. 

% 'MXtH-4 1. William had 2 qts. of walnuts, and gar* 
James 1 pt. ; how many had he left ? > :.\, t\ 

M 
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& Ames, owing Rurus 1 g. 6 <L, pud him 6 d. ; how much 
did mf the* owe ? 

3. Thomas bought a knife for 9 d., and sold it for Is. 6 <L ; 
how much did he make by the trade ? Cf J < 

4. Harry and Ruffes purchased 3 qts. of walnuts ; Harry paid 
so much towards them, that he is entitled to 2 qts. 1 pt. j now, 
what is Rums' part ?/ hi 

5. A servant, returning with a two gallon jug of molassefl» 
perceived that it had leaked out some considerable, and , wishing 
to know how much, by emptying it into a 6 quart and 1 pint 
measure, round it exactly filled the measure ; how much had 
leaked out? A * '. ' "■' 't , . , ',"•.■ 

6. From 1 gallon' take 3 quarts./ /' 

7. From 8 gills take 2 pints. <J • • a u 

' 8. From 1 ounce take 12 drams: C -* * v \ ' 
9. From 2 quarters take 3 nails. 

10. From 1 pound take 11 shillings. 

11. From 2 shillings take 10 pence. 

12. From 2 quarters take 20 pounds. 

13. From 3 weeks take 7 days. 



Q. What is this, which you have now been doing, called t 
Jl. Compound Subtraction. 

Q. What, then r is the taking one number from another of 
different denomitations called? A. Compound Subtraction, 

Q. Wherein cUes Compound differ from Simple Subtraction f 
"A. Simple consists of only one denomination ; Compound of 
more than one. 

Operation by Slate illustrated. 

1. A merchant bought a piece of cloth containing 10 yd>- 
2 qrs. 3 na., and sold 7 yds. 3 qrs. 2 na. ; how much had he left ?• 

OPERATION, j j n this example, how are the numbers 
4 4 written down? A. The less under* the 



yds. qrs. na. 

10 2 3 

7 3 2 



A 2 3 1 



ffrea*!er, ..with nails under- nails, quarters un- 
der quarters, &c., as in Compound Addi- 
tion*. 

. How do you get the 1 na. in the answer f 
A. I begin witn nails, the least denomina- 
tion, and say, 2 na. from 3 na. leaves 1 na. 
Hoio do you proceed' to get the 3 qrs. t A. I cannot take 
3 qrs. from 2 qrs., but I can borrow, as in Simple Subtraction, 
1 yd. = 4 qrs. from the yards ; then say, 4 qrs. joined or added 
to the 2 qrs. (the top figure) makes 6 qrs., from which taking 3 
qrs. leaves 3 qrs. .-'••• • •- 



/ 
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' But supbose that, instead of adding first, we subtract first, 
how Would you proceed ? A. Taking 3 qrs. from 4 qrs. (bor- 
rowed) leaves 1 or., and 2 qrs. makes 3 qrs. 

How do you get the 2 yds. ? A. I must carry 1 yd. (for the 
yard which I borrowed) to 7 yds., making 8 yds., which, sub- 
tracted from 10 yds., leaves 2 yds. 

From this example we derive the following 

RULE. 

I. How do you write the numbers down? A. The less un- 
der the greater, placing each denomination as in Compound 
Addition. 

II. With which denomination do you begin to subtract f A. 
The least denomination; 

• HI. How do you subtract each denomination f A. From the 
denomination above it, as in Simple Subtraction. 

IV. If the lower number in any denomination be greater than 
the upper 7 how do you proceed t A. Borrow as many units as 
make one in the- next higher denomination, from which sub- 
tract the lower number. 

V. What must the remainder be added to f A. The upper 
number. 

VI. How many do you carry in such cases f A. One. 

, VII. How do you subtract the- last denomination 9 A. As iu 
Simple Subtraction. 

. Proof. How do you prove the operation. A. By adding 
the remainder and subtrahend together, as in Simple Subtrac- 
tion, the amount of which must be equal to the minuend. 

More Exercises for the Slate. 

2. If, from a piece Of cloth containing 10 yds. 2 qrs., you cut 
off 2 yds. 2 qrs., how much will there be left ? A. 8 yds. 

3. A bought of B a bushel of barley for 8 s. 6d. ; he gave 
B 1 bu. of rye, worth 4 s. 3 d., and paid the rest in money ; 
how much did he pay ? A- 4 s. 3 d. 

4. A bought of B a bale of cotton for 20£ 4 a., and B bought 
©f A 4 tierces of rice for 15£ 18 s.-; A paid B the rest in mon- 
ty ; how much did he pay ? A. 4£6s. 

5. A maU bought a wagon for 6£ 10 s., and sold it for 12£ 
18 s. ; how much did he make by the trade ? A. 6£ 8 s. 

6. A man bought one load of hay for 4£ 10 s., and another 
for 5*£ 15 s. ; how much more did he give for one than the 
ether? A. l£5s. ■ 

7. A man bought two loads of hay, one weighing 18cwt. 3 
qrs. 25 lbs., and the other 17cwt. Oqr. 26 lbs ; how much did 
one weigh more than the other ? A. lTOt^^.lXfeft^ 
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8. A inejoJuvit bought a piece of ^oadojojtji, e^mAajning 40 
ds., from wj*iqb he soTd 36 vo>. l.qr. 2<na. ; frwmvtfi.&dte 
avo left ? A. 3 yqs. 3 qrs. 2 na. 

9. A grocer -bought a bad. of ram, containing $> gals.,, and 
y acQMtent £«ls. 2qta. 1 pt. leaked out;" fow,mj^y ga&Hi* 
id he have left ? A. 62ffals. 1 qt, lpt. 

10. A merchant bought a quantity of corn, weighing 20 
wt. 2 qrs. 15 lbs., of wj^ich he sold lO.cwt. JJ qrs. 12,lbs. : how 
inch had he left ? A. 9 cwt. 3 art. 3 lbs. 

11. A grocer retailed 10 gale. 3 qts. 1 pt. 1 gi. of rum from a 
bd. containing 54 gala. 2 qtc. 1 pt. 2 gi. , how much had he lrfft I 
. 43 faia. 3 qts. Opt 1 gi. 

12. If, from a box of butter, containing 20 lbe., there be sold 
) lb*. 8 oz., how much will there be left ? .#. 91bs. -doz. 

13. If, from a field, containing 40 acf es r 2 roods, 90 poles, thaue 
s taken 19 acres,3 roods, 30 poles, how muehwill thereiboleft? 
. 20 acres, 2 roods, 30 poles. 

14. William engaged himself in a stove for 3 yr». ; . after 
iving stayed 2yrs. 2 mo. 2 w. 2 da., how much longer tad ih* 
stay? A. 9 mo. 1 w. 5 da. 

15. A former, having raised 40 bu> of oom, kept 23 bu. 2 ph*. 
r Jus own use, and sold the rest; how.muckcud.he sell ? A. 
bu. 2pks. * 
10. A farmer made in one year, from his orohard,-200kbWa. 14 
is. of cider, of which he sold .precisely Jldbbk. 3 qts. Int.; 
w much had he left for his own use ? A. 8&bbls. 13 gals. I pt 

17. If, from a parcel of wood, containing 40 cords and 64 feet, 
ore be sold 39 cords and 32 feet,, how much will there be left? 

lco*d82ieat. 

18. The distance from Providence to Norwich is 45 miles ; 
w, when a man has travelled 30 m. 7 fur. SO rods of the dis» 
lee, how much farther has he to travel ? A. 14 m. 20 rod*. 

19. from 14£ 15 s. 6d. 2 qrs. take 12£ 15s. CcL 3 qrs. 4 
19*11 d.3qrs. ."■ . ' 

take 2s. A. 18s. 

take 2d. A. 19s. 10 d. 

take 2 qrs. A. 19s. lid. 2qrs.. 

take W grs. A. 11 oz. 19pwts. 5 gw. 

take 10 oz. A. 19 cwt. 3 qrs. 27 lbs. 6 oz. 

take 15 grs. A. 11 oz. 19 pwt*. $g*. 



20. From 1£ 
M. Froml£ 
& From 1£ 

ft. Fim 4>. 
H. From 1 ton 
S5.fVom4.lb. 
K>. From jl yd. 
|7. From 1 bu. 
$8. From 1 yd. 
From 1 yd. 



take 2 qrs. 
take Int. 
take 1 d.c. 



0. 



take 1 in. 
From 1 sq. yd. take 3 sq. ft. 

Tn ^ 1 *£■•] take 60 ch. in,.*. 39 sol, ft. 1678 soL in 



A. 2 qrs. 

A. 3pka, 7 qts. lpt. 

A. 2ft. llin.2n.c. 

A. 2 ft. Ilia. 

A. 6#q.ft. 



! 
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32. From lyr. take 12 b! A. 11 mo. 3 w. 6 da. 13 h. 

33. From 12£ 2 qrs. take 6 d. A. 11£ 10 s. 64. 2 or*. 

34. Froml0cwt.l0o«.take5drs. A. lOcwt. 9oz. lldra. 

35. From 1 E. £. 2 are. take 3 na. A. 1 £. E. 1 qr, 1 na. 

36. From 8 gals. 3 gills take 1 pt. A. 7 gala. 3 qts. 1 pt. 3gi. 

37. From 12 m. lorods take 3 fur. A. 11 m. 5 far. 15 rods. 

38. From 1 mo. 2h. take 45 m. A. 1 mo. 1 h. 15 m. 



COMPOUND MUXiTXPUOATOOH. 

IF X3FJEXX. 1. If one knife coat 9 d., how many shilling* 
will buy 2 knives ? Will buy 4? Will buy 6? Will buy 8? 
Will boy 12? 

2. William, having a basket that would hold 1 qt. 1 pt>, filled 
it with nuts ; how many qts. can be put in a basket that will 
hold twice as much ? 3 times as much ? 4 times as much ? 

3. At 1 s. 6 d. a bushel, how many shillings, will 2 bushels of 
apples cost? Will 4 mi.? Willtibu.? WillSbu.? 

4. Multiply 2 s. 6 d. by 2. 

5. Multiply 2 pwts. l£ grs. by 2. 

6. Multiply 2 bu. 4 qts. by 3. 

7. Multiply 3 gals. 2 qts. by & 

8. Multiply 20 m. 20 sec. by 3. 

9. How many pence in 2 tunes 2 farthings ? 4 X 2 farthings., 
or 2 qrs. ? 4 X 3 qra. ? How many shillings in 2 times 6 d. ? 
2xi2d.? 4x6d.? 5xl2d.? 8x3d.? 4*7d.? 3x5d.? 
8Xl2d.? 

10. How many pounds in 4 times 10 s. ? 3 X 10 ». ? 4 X 6s. ? 

Operation by Slate illustrated. 

1. A merchant bought 5 yards of cloth for 2£ 6 s. 1 d. 3 qre. 
per yard ; what did the whole cost ? 

How do you get the 3 qrs. in the 
answer? 

A. 5 times 3 qrs. are 15 qrs. = 3 d. 
3 qrs,, writing down the 3 qrs. *r(d 
carrying 3d. as in Compound Addi 
tion. 

How do you get the 8d.f A. 5 
times 1 d. are 5d., aftd 3 d. (to ea,r- . 
ly) makes 8 d. 

How do you get the '10*.? A. 5 times 6 s. are 30s.=l£ 
10 s. } writing down the 10 s. and carrying the l£ . 



OPERATION. 

20 12 4 
£ s. d.qrs. 
2 6 1 3 
5 

Am. £11 10 8 3 
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How do you get tkell£f A. 5 times 2£ are 10£, and l£ 
k to carry) makes 11£. 

From these illustrations we derive the following 

RULE. 

1. With which denomination do you begin to -multiply? A. 
With the lowest. 

II. How do you multiply that j and each denomination? A. 
Separately, as in Simple Multiplication. 

III. How do you divide each product and carry? A. Ai in ! 
Compound Addition. - • .1 

Proof. What i£ the proof ? A. As in Simple Multiplication •" 

More Exercises for the Slate. * 

2. At 5b. 6 d. a gallon, what will 2 gals, of rum cost? A. 
lis. 

3. At 2s. 6 d. 1 qr. a quart, what will 2 qts. of brandy cost ? 
(5-0-2) What will 3 qts.? (7-6-3) What will4 qts. ? (10-1) What 
will 5 qts. ? (12-7-1) What will 6 qts. (15-1-2). A. 2£. 10 s. 5 d. 

4. How much wine in 7 bottles, each containing 2 qts. 1 pt. 
2 gills? (4-3-0-2) How much in 8 bottles? (5-2) In 9? (6-0-1-2) 
In 10? (6-3-1) In 11? (7-2-0-2). A. 30 gals. 3 qts. lpt.2gi!Is. 

5. What is the weight of 3 doz. silver spoons, each doz. weigh- 
ing21bs.6oz.12pwts.3grs.? (7-7-16-9) What will 4 doz. weigh? 
(10-2-8-12) What will 5 doz. ? (12-9-0-15) What will 6 doz. ? 
(15-3-12-18). A. 45 lbs. 10 oz. 18 pwts. 6 grs. 

6. Bought 4 loads of hay, each load weighing 1 T. 10 cwt. 9 
qrs. 20 lbs. 5 oz. 15 drs. j what was the weight of the whole ? 
(6-2-2-25-7-12) What would be the weight of 5 loads? 
(7-13-M7-13-11) Of 11 loads? (16-17-2-0-1-5) Of 12 loads ? 
(18^-0-20-7-4). A. 49 T. 1 cwt. 3 qrs. 7 lbs. 14 oz. 

7. At the rate of 36 lea. 2 m. 3 fur. a day, how far will a ves- 
sel sail in 6 days ? (220-2-2) In 15 days ? (551-2-6) In 10 flays f 
(367-2-6) In 9 days > f 331-0-3.) A. 1471 lea. 2 m. 

8. In 8 bales of cloth, each bale containing 12pieces, each 
piece 27 yds. 1 qr. 2 na., how many yards ? A. 9628 yds. 



OOMFObJNfJ> DIVISION. 



V 3CDEZII. 1. William had 2 qts. 1 pt. of walnuts, which 
he wished to divide equally among his two little brothers ; 
how many must he give each ? 
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3. James bought 2 books for 2 s. 6 d. ; how much did he pay 
apiece ? 

3. If you pay 1 s. 6 d. for 2 inkstands, how many shillings 
would that be apiece ? 

4. A man bought 4 lambs for 6 shillings ; how many pence 
did he pay apiece ? 

5. William has 3 pks. 4 qts. of walnuts, which he wishes to 
nut into 4 little basketi, each of which will hold 7 qts-; will his 
baskets hold all his walnuts, or not ? and inform me how you 
do it. 

6. 3 men have 4 gals. Q qts. of cider allowed them every day ; 
how much is that apiece ! 

7. How many pence is | of 1 s. ? ^ of 2 s. r £ of 3 s. ? £ of 1 s. 

6d ? £ofls.3d.? 101*1 s.6d.? £ of2s.6d.?iofld.? i 
of Id. 2qrs. 

Q. What is this, which you have now been doing, called f A. 
Compound Division . 

Q. Wherein does it differ from Simple f A. Simple consists 
of only one denomination*, Compound, of more than one. 

Q. What, then, is the process called, by which we find how 
many times one number is contained in another of different 
denominations ? A. Compound Division. 

Operation by Slate illustrated. 

L A man bought 2^ loads of hay for 15£ 3 s. 8 d. ; how much 
was that a load r 

How do you get the 7£in the anstoer t 
A. I begin as in Short Division of whole 
numbers, and say, 2 is contained in 15£, 
7(£) times, and 1£ over, writing down 
the 7 times. ' 

Whit do you do with the 1£ over ? 
A. ldSss20s., which I join or carry to 
the 3s., making 23 s. 
How do you proceed, then, to get the lis.? A. I say, 2 in 23, 
11 times, and I s\ over, writing down the 11 s. underneath. 

How do you get the 10 d.? A. The 1 s. over being equal to 
12 d., I join or carry it to 8d., making 20 d. ; then, 2 in 20, 10 * 
times. 

From these illustrations we derive the following 

RULE. 

I. At which hand do you begin to divide y and Koto &o ^«>^ 
proceed? A, With the highest deuoinvjw^\o^,^»^^^^^^ 
simple Division. 



OPERATION. 
90 12 
£ s. d. 

2)15 3 8 

Am. £7 11 10 
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II. (f you have a remainder, hoio do you proceed? A. Find 
how many of the next lower denomination this remainder if 
equal to, which add to the next denomination ; after which 
divide as in whole numbers. 

Proof. What is the proof? A. The same as in Simple Di- 
vision. 

More Exercises for ike Slate. 

2. If 8 tons of hay cost 40£ 14 a. 8d., what will 1 ton cost? 
A. 5£ls. lOd. 

3. If 11 gals, of brandy cost 5£ 16 s. 5 d., what will 1 gallon 
cost? A. JOs. 7d. 

4. If a man spend 60£ 13 s. 4 d. a week, how much is that a 
day? A. 8£13s. 4d. 

5. If 1 cwt. of rice cost 2£ 6 s. 8 d., what will 1 lb. cost ? A. 
0£0s.5d. f 

6. You have 3t£ 9 s. C d. to be divided equally among 2 men ; 
how much would it be apiece ? (1544-9) How much would it. 
be apiece to be divided among 3 ? (104-10) Among 6 ? (5-4-11). 
A. 31£9s.6d. 

7. Divide 2 gals. 2 qts. by 4; (0-2-1) by 5; (0-2) by 10; (0-1) 
by 2 ; (1-1 ). A. 2 gals. 2 qts. 1 pt 

8. Divide 96 acres 2 roods, U rods, by 7; (13-3-8) by 8; 
(12-0-12) by 12 ; (8-0-8). A. 39 acres, 3 roods, 26 rods. 

Questions to exercise the foregoing Rules. 

1. What is the sum of the following numbers, viz. one, two 
thousand, thirty thousand, four millions, twenty thousand, nine- 
teen, four hundred millions ? A. 404052020. 

2i Bought a coat for 15 dollars^ a vest for 1 dollar 37£ cents, 
a pair of boots for 6 dollars 12£ ; what did the whole cost me t 
A. $22,50. 

3. Bought a horse for $75, and sold him for 37^ cents lest 
than he cost me ; what did I get for him? A. $74,62,5. 

4. What will 3200 yards of tape come to at 6£ cents, or <& 
of a dollar, a yard ? (200) At 12£ cents, or i of a dollar? (400) 

At 25 cents, or | of a dollar ? (800). A. $1400. 

5. How many yards in 31557600 rods ? A. 173566800. 

6. How many years in 31557600 seconds, allowing the year 
to contain 365£ days ? A. 1 year. 

7. At 4 cents a gill, what will 1 tun of wine cost ? A. 
$322,56. * 

8. How much wine can be bought for $322,56, at 4 cents a 
pU? rf. 1 tun. 

~ Hownuny rode in 1100 yd».> b«W^ A.ttfc**K 
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10. How many dollar* in 300£? In900£? A. $4000. 

11 . Reduce 5£ 17 s. 6 d. to ferthings. A. 5640 farthings. 

12. How many pounds in 5640 farthings f A. 5£ 17 s. 6 d. 

*13. Multiply 3600 by 25f A 90600. 

14. What will 1 ton of clover-seed cost, at 5 mills an ounce ? 
A. $179,20. 

lo. At 2 cents on inch, what will 1 yard of cloth cost ? A. 
72 cents. 
1$. Reduce 1 tun to gills. A. 8064 gills. 
17. Reduce 20 bushels to pints. A. 1280 pints. 

15. Reduce 4 tons to drams. A. 2293760. 

19. How many barley-corns will reach across the Atlantic 
Ocean, allowing it to be 3000 miles ? A. 570240000. 

20. How many times will a watch click in 20 years, if if 
click at the usual rate of 60 times in a minute ? A. 631152000. 

21. A father left legacies to his children as follows: to 
Thomas, 75£ 14 s. 6 d., to William 3 times as much as Thomas, 

to his daughter Mary & as much as Thomas, and to Susan, his 
youngest child, as much as all the rest, lacking 20£ 13 s. 8 d. ; 
now much did each receive ? A. William 227£ 3 8. 6 d., Mary 
12£ 12 s. 5 d., Susan 294£ 16s. 9 d. 



Mr. Charles Testy 

To Lewis P. Child, Dr. 

1827 - • 

Jan. 1. To 3 yds. Linen Cloth, at 1 a. 6 d. a yard, 

" 15. " 1 ton of Hay, at 4 s. 6d. a hundred, 

Feb. 28. " 25 bushels ofRye, at 3 s. 9 d. a bushel, 

Mar. 9. "3 Cows, at 5£ 10 s. a head, - - - 



£25 188.3d, 
Halifax, AprU 1, 1827. 

Received payment, 

Lewis P. Child, 



*♦» . 



FRACTIONS. 

IF JOflXJWm 1. If one third (J) of an apple cost 2 cents, 
what will a whole apple cost ? 

2. If one third cost 3 cents, what will a whole one cost ? If 
one third cost 4 cents, what will one whole apple cost ? If one 
third cost 6 tents ? 8 cents ? 9 cents ? 20 cents ? 50 cents ? 100 
cents? ' V 

9* 
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3. If yem pay 3 cents for one fifth (-fc) of an 
a whole orange cost ? 

4. If yon pay 2 dollars for one eighth (i) of a ticket, what 
will a whole ticket cost ? 

t. How many halves to an apple, or any thing ? | 

. How many thirds ? Fifths ? Eighths ? Sixteenths ? I 

Q. When an apple, or any thing, is divided into two ecraal 
parts, would yon call one of these parts a half or a third ? 
into 3 equal parts, what is one part called ? 

Q. Into 4 parts, whit is one part called ? 
;. Into 5 parts, what is one part called ? . 

, Into 8 parts, what is 1 part called ? '1 

' Into 8 parts, what are 2 parts called ? 4 

„ Into 8 parts, what are 5 parts called ? ■ 

Q, When an apple, or any thing, is divided into two equal 
parts, how would you express one part, on the slate, in figures ? 
A. I set the 1 down, and draw a line under it ; then write the 
2 under the line. 

Let me see you write down, in this manner, en the slate, 
one half. One third. One fourth. One fifth. One sixth. Two 
sixths. , Three sixths. Three eighths. Eight twelfths. 

Q. What are such expressions as these called f A. Fractions'. 

Q. When, then, any whole thing, as an apple, a unit, fyc. is 
broken or divided into equal parts, what are these parts colt* 
ed ? A. Fractions. 

0. Why called fractions t A. Because fraction signifies 
broken. * 

Q. You have seen, that, when any whole thing is divided in- 
to 3 parts, these parts are called thirds ; into 4 parts, nailed 
fourths ; what, then, does the fraction take its name or denomi- 
nation from? A. From the number of parts into which any 
thing is divided. 

Q. When an apple is divided into 6 ports, and you dre de- 
sirous of giving away 5 parts, how would you express these 

parts? A. i . 

Q. What is the 6 (in £) called f A. The denominator. 
Q. Why so called f A. Because it gives the name or de- 
nomination to the parts. 

Q. What is the 5 (in $) called f A. Numerator. 

Q. Why so called f A Because it numerates or numbers 
the parts. - ; 

Q. IVhich is the numerator, then t A, The number above 
the line. 

Q. Which is tlu denominator f A. The number below the line. 

Q. What, then, does the denominator sJiow f A. The number 
of parts m unit, or any thing, is divided into. 



•i 






FRACTIOUS. MO 

q t What does the numerator skomt A. HcXr saany jiajrU 
ace taken, or used. 

Q. In the expressions f , -j 2 ^, -&, •&, wAieA are (As numera- 
tors, and which are the denominators f 

Q. /f you own $$• of a vessel, how many parts is the vessel 
supposed to be divided into ? and how many parts do you own t 
A. 40 parts, and I own 28 parts. 

Q. Is % of an apple more than j of it ? 

Q. What fraction, then, is greater than £ ? Than £ ? Than t ? 
TAan $ ? 7fcan $ ? What fraction is less than f ? Titan f- ? 

than\} Than%? 

Q. JProm tAe*e remarks, what appears to he a correct defini- ' 
sum of fractions ? A, They are broken parts of a whole nam 
ber. ...... t , 

Q. How are they represented? A. By one number placed 
above another, with a line drawn between them. 

Q. In Simple Division, you recollect, tliat the remainder was 
represented in like manner ; what, then, may justly be consid- • 
ered the origin of fractions f A. Division. ^ 

Q. What may the numerator be considered f A. The divi- 
dend. 

Q. What may the denominator be considered? A. The di- 
visor. 

Q. What, then, is the value of a fraction ? A. The quotient 
of the numerator divided by the denominator. 

What is the quotient of 1 dollar divided among 2 men ? 
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Q. What is the quotient of 7 divided by 8 ? A. J. 
Q. How, then, are fractions represented ? A* By the sign 
of division. 

Q. What toes \ express? dfviden 

,*. The quotient, of which J ^ ^ dJ .^ 



1. If 3 apples be divided equally aniens 8 boys^what part of 
one apple will each boy receive ? 1 apple anumg$ boys would 
be | of an apple. apiece, and 3 apples would at 3 times as 
much ; that is, f of an apple apiece, Ans. $. 

2. If 4 oranges be divided equally among 8 boys, what part 
of an orange is each boy's part ? 1 orange among 8 boys 

ss J, ami 4 oranges are 4 time* a« much; that is, ^ v Jins. If 

2 oranges among 7 boys ? .£. f . 9 oranges among 13 boys f 
26 oranges among 37 boys ? 

3. One orange among 2 boys is ^ «f \m tft«D^^'fc$tt>K&\N*i* 



m ARITHMETIC. 

nrach is 1 dtodecl by 2, t ben ? An*. $. How raaeh is 1 divid- 
ed by 3 ? A. £. The quotient of 5 divided by 6 ? w4 . &. Of 
3*y6? Of7by9? Of8byl3? Of*lbyl5? 

4. What part of one apple is a third part of 2 apples? A third 
part of one apple is }, an*/ a *A*><J /wzri af 2 apples must be 
twice as much ; that is, $ of I apple. A. §. 

5. What part of 1 apple is one fourth (J) part of 3 apples ? 
\ofZ apples is 3 times as much as \of 1 apple ; that ts } \of 
I apple. A, |. 

6. What part of one apple is i of 3 apples ? A. $ . What 
part of 1 apple is -J of 4 apples ? w£. $• $ of 4 apples is what 
part of 1 apple ? Ans. fc. 
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A Proper Fractiow. Q. We have seen that the denomina- 
tor shows how many parts it takes to make a whole or unit ; 
when, then, the numerator is less than the denominator, is the 
fraction greater, or less, than a whole thing or unit ? A. It 
must be less. 

Q. What is such ajraction called t A. A Proper Fraction. 

Q. How may it always be known? A. The numerator is 
less than the denominator. 

Q. What kind of fractions are £, £, J-, &c. ? 

As Improper Fraction. Q. When the numerator is as 

large, or larger than the denominator, as, f , -ff , $•, it is pkun, 
that the fraction expresses 1 whole, or more than 1 whole; 
what is such a fraction called? A. An Improper Fraction. 

Q. How may it he known f A. The numerator is greater 
than the denominator. 

Q. What kind effractions are $■, Ifi-, £ , Ac. 
A Mixed Number. Q. What is a mixed number? A. A 
fraction joined with a whole number. 

Q. What kind effractions are 15|, 16£ , &c. 

Q. What kind of fractions are each of the following expreS' 

sions,viz.l5>i,$,ty,&i,}&,7i,*£? 

V XXXV. To change an Improper Fraction to a Whole 

or Mixed Number. 

1. How many whole apples are there in 6 thirds (■§) of an 
apple? In 8 quarters (!) ? In^? ln-^? In^? In$£? 

Jaftf? 
2L How many weeks in -^ of a week ? In *$-> In Y ? In 
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' 3, How many pints infgilk? In^gills? la ^gillt? 
In -HP gills? 
4. How much is f of a dollar ? A. $1. Is f ? dff. 1 and \ 

—If IsY? Is-V 1 ? Is^? Is¥? IsV? 

Q. JPAof w the finding how many whole things are contain- 
ed in an improper fraction called f A. Reducing an improper 
fraction to a whole or mixed number. 



1. James, by saving -fa of a dollar a day, Would save in 33 
days f $ ; how many dollars would that be? 



OPERATION. 

16)33 

An*. 2-i^ dollars. 



In this example, as -£$ make 1 dollar t 
it is plain, that as many times as 16 is 
contained in 33, so many dollars it is; 
16 is contained 2 times and 1 over ; that 

is, 2y^r dollars. 
Rule I. What, then, is the rule for reducing an improper 
fraction to a whole or mixed number t A. Divide the numera- 
tor by the denominator. 

More Exercises for the State. 

2. A regiment of soldiers, consuming £ of a barrel of pork 
a day, would consume in 28 days *£■ of a barrel ; how many 
barrels would that be ? A. 5$ barrels. 

3. A man, saving 7 of a dollar a day, would save in $6*5 days 
■*§* ; how many dollars would that be ? A. $ 73. 

4. Reduce ■'ffr 1 to * mixed number. A. 20^y. 

5. Reduce ^^ to a mixed number. A. 72-^f 

6. Reduce ^ to 4 mixed number. A. 4$ . 

7. Reduce *$£■ to a mixed number. A. 12^-. 

8. Reduce *f}- to a mixed number. A. 13}f • 

9. Reduce ^ft^ to a mixed number. A. 23£?§ . 

10. Reduce -H$* to a whole number. A, 144. 

1T JUULV'l. To reduce a Whole or Miked Number to 

an Improper Fraction. 

1. How many halves will 2 whole apples make? Will 3* 
Wilt 4? Will 6? Will 20? Will 100? . 

2. How many thirds in 2 whole oranges ? In 2J ? In 2f ? 
In 3? In 3*? In 8? InlSf 
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- 3L A miner, dividing one whole apple among hi* children, 
nre then* -£ of an apnea aparrffi ; how many children were 
then? 

4. James, by saving J of a dollar a day, found, after several 
days, thai he had aaved 1ft of a dollar ; how many 8th* did he 
•are ? and bow man/ days wan be in aaving them ? 

5. How many 7 the in 2 Iwhole oranges? In2| ' In2f? In 

This ran. «? will he p eroe i red. is exactly the rererse of the 
last, aad stoves the operation* of it. 



1. In»|afadollar,liowinany8lhs? 



8 



240 = the 8fhs inSOdollars. 
3 = the8thsia\f. 



243 = 21*. 

L Whmt, then, w me mu far redmcmf a mixed or 

rkoUummUrtm mm tmjrnperfrmttkmf A. Multiply the whole 

amber by the denominator of the fraction. 

IL Whmt dm yen mdd tm tmmwrmdmct* A. The numerator . • 

HL Whmt is tm fa write* mmdmr tku rmmdtt Jk\ The de- 
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8. What improper fraction m equal to »A? A- 

3. Whmt improper fractma is equal to 79f$ ? * *&• 

4.' What improper fraction is eejaal to 4$? A. ¥• 

5. What hnproper fraction is equal to 12§? jf . ^ . 

6. What improper fraction hi eqneltol6fV? ^ A N~ 

7. What improper fraction is equal to 17^r ? A *ff-. 

8. What improper fraction m equal to 14ItV ? A. -4^- 

9. Rednee 30^ pounds to 20ths. db jfe •/ a sennd a* 1 «., 
A = 2 a* «** fuesfisn a* te« anas as if it hmd htem stated thus ; 
laaa£5s.hownwnyahiBinsa? A ^#^=605 shillings. 

KklnM? weeks, how manj 7lhs? JL *$*= 101 days. 
/i. la 26| pecks, how manj^bal A. *\* =*2U quarts. 
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VIZ. To reduce a Fraction to its lowest Terms* 



Q. When an apple is divided into 4 parts, 2 parts, or J, are 

evidently J of the apple : now, if we take £, and multiply the 

1 and 2 both by 2, we ghall have £ again ; why does not this 
multiplying alter the value ? A. Because, when the apple is 
divided into 4 parts, or quarters, it takes 2 times as many 
parts, or quarters, to make one whole apple, as it will take 
parts, when the apple is divided into only 2 parts, or halves : ' 
hence, multiplying only increases the number of parts of a 
whole, without altering the value of the fraction. 

Q. Now, if we take £, and multiply both the 2 and 4 by 2, we. 

obtain $ = \ ; what, then, is j- equal to ? A. J, or f. 

Q. Now it is plain that the reverse of this must be true ; for, 

if we divide both the 4 and 8 in £ by 2, we obtain J, and, di- 
viding the 2 and 4 in J by 2, we have £ ; what, then, may be 
inferred from these remarks respecting multiplying or divid- 
ing both the numerator and denominator of the same fraction ? 
A. That they may both be multiplied, or divided, by the same 
number, without altering the value of the fraction. 

Q. What are the numerator and denominator of the Jams 
fraction called ? A. The terms of the fraction. 

Q. What is the process of changing $- into its equal i call- 
ed f A. Reducing the fraction to its lowest terms. 

Mental Exercises* 

1. Reduce $ to its lowest terms. 

2. Reduce £ to its lowest ternis. 

3. Reduce J to its lowest terms. 

4. Reduce -f% to its lowest termsl 

5. Reduce £8 to its lowert ternis. 

6. Reduce •£$ to its fotfest terms. 

7. Reduce ^ftr to its lowest terms. 

Operation by Slate illustrated. 
' 1. One minute is $t * f an houx, "*<* 15 minutes are $$; 
y bat part of an hour will £8* make, reduced to its lowest terms ? 



Hoic do you get the -& in this example* 
A. By dividing 15 and ©0, each, by 5. now, 
\ 15 ^3 1 do you get the if A. By dividing 3 and 
VGO** 12*^4 I 15, each, by 3. How do yew know that f 
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is reduced to its lowest terms f A. Because there .is no num- 
ber greater than 1 that will divide both the terms of £ without 
a remainder. 

From these illustrations we derive the following 

RULE. 

1. How do you proceed to reduce a fraction to its lowest 
terms? A. Divide both the terms of the fraction by any num- 
ber that will divide them without a remainder, and the quo- 
tients again in the same manner. 

t II. When is the fraction said to be reduced to Us lowest* 
terms f A. When there is no number greater than 1 that will, 
divide the terms without a remainder. , 

More Exercises far the Slate. 

2. Reduce Jf of a barrel to its lowest terms. A. -f. 

3. Reduce §f of a hogshead to its lowest terms. A. J. 

4. Reduce ^ftr of a tun to its lowest terms. A. \. 
6. Reduce iV Vs of a foot to its lowest terms. A. -fa.. 

6. Reduce £f f of a gallon to its lowest terms. A. £. 

7. Reduce iff § of an inch to its lowest terms. A. £. 

1T SOOnrxxx. To multiply a Fraction by a Whole 

Number. 

1. If 1 apple cost J of a cent, what will 2 apples cost ? How 
much is 2 times J ? > 

2. If a horse eat } of a bushel of oats in one day, how many 
bushels will he eat in 2 days ? In 3 days ? How much is 2 
times i? 3 times \? 

3. William has $ of a melon, and Thomas 2 times as much ; 

what is Thomas' part ? How much is 2 times $■ ? 2 tunes & ? 

$ times £ ? 3 times § ? 6 times t^» ? . 

Q. From these examples, what effect does multiplying the 
numerator by r.ny number appear to have on the value of the 
fraction, if the denominator remain the same f A. It multiplies 
the value by that number. 

Q. 2 times i is} = £: but, if we divide the denominator 4 
(in ty by 2, we obtain i ; what effect, then, does dividing the de- 
nominator by any number have on Hie value of a fraction, if the 
numerator remain the same? A. It multiplies the value bj 
that number. •«•. v 
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Q. What is the reason of this ? J. Dividing the denomtaa 
tor makes the parte of a whole eo many times larger; and, if 
as many are taken, as before, (which will be the case if the nu- 
merator remain the same,) the value of the fraction is evident* 
Jy increased so many times. . 

Again, as the numerator shows how many parts of a whole 
are tajten, multiplying the numerator by any number, if the 
denominator remain the same, increases the number of parts 
taken ; consequently, it increases the value of the fraction. 

4. At i^ of a dollar a yard, what will 4 yards of cloth cost f 
4 times ft are i f-u-j of a dollar, Ans. But> by dividing the de- 
nominator of -fe by 4, as abote shown, toe immediately have J 
9ft its lowest terms. 

From these illustrations we derive the following 

RULt 

I. How can you multiply a fraction by a whole number f 
A. Multiply the numerator by it, without changing its denonv 
inator. ^ 

II. How can you shorten this process t A. Divide the de- 
nominator by the whole number, when it can be done without 
a remainder. 

Exercises for the Slate* 

1. If a horse consume ft of a bushel of oats in one day, 

how many bushels will he consume in 30 days ? A. f f=6 
bushels. 

2. If 1 pound of butter cost $$ of a dollar, what will 208 

pounds cost? A. $r\£==30j$==30£ dollars. 

3. Bought 400 yards of calico, at | of a dollar a yard ; what 

slid it come to > A. ^^=$150. / . . 

4. How much is 6 times ft ? A. j f -4 ft. 

5. How much is 8 times f f ? A. -^£=2 j$=g| 4 

6. How much is 12 times ft i A. fg« 6 &-* €£• 
7> How much is 13 times f fa ? A. VeV^ -flHfl- 

8 Hew much is 314 times $ ? A. £££=&235$^235£. 
9. How much is 513 times ft ? A. a ff- 1 =326ft. 

10. How much is 530 times # £? A. * tf°^ 48^, 

Divide the denominator in the following. 

11. How much is 42 times H ? A* It* 

10 



110 ARITHMETIC. 

12. How much it 13 timet Jff ? A. ^»12£§. 

13. How much is 60 times yj^j ? .0. £=»#£. 

14. At 2| dollars a yard, what will 9 yards of cloth coat ? 

9 times 2 are 18, and 9 time* J are f=l4, which, added to 18, 

-tuakes 19 J dollars. A. This process is substantially the same 
as IF XXVII., fry wAi'cA Me remaining examples tn tAt* ncfa 
niai/ 6e performed. 

15. Multiply 3i by 367. ^. 1192}. 

16. Multiply 6$ by 211. A. 1450f 

17. Multiply 3& by 42. A. 129f$=129j. 

ITZSEZX. To multiply a Whole Number by a 

/ Fraction. 

Q. When a number is added to itself several times, this re* 
peated addition has been called multiplication ; but the term has 
a more extensive application. It often happens that not a 
whole number only, but a certain portion of it, is to be repeat- 
ed several times, as, for instance, If you pay 12 cents for a mel- 
on, what will \ of one cost ? \ of 12 cents is 3 cents ; and to 

get £, it is plain that we must repeat the 3, 3 times, making 9 
cents, the answer ; when, then, a certain portion of the multi- 
plicand is repeated several times, or as many times as the nu- 
merator shows, what is it called ? A. Multiplying by a fraction. 

Howmuch is£ofl2? £ofl2? £of20? £of20? ± of 

8? }of8?iof40? }of40? fof40? fof40? 

Q. We found in Multiplication, U X., that when two numbem 
are to be multiplied together, either may be the multiplier ; 

hence, to multiply a whole number by a fraction, is the same 
as a fraction by a whole number ; consequently, the operations 
of both are the same as that described in tf XX VII. ; what, then, 
is the rule for multiplying a whole number by a fraction ? (For 
answer, see 1T XXVII.) 

Exercises for the Slaie. 

1. What will 600 bushels of oats cost, at -^ of a dollar a 
bushel? A. $112$. 

2. What will 2700 yards of tape cost, at £ of a dollar a 
yard ? A. $337$- 

3. Multiply 425 by frfc. 4/2210. 
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4. Multiply 2*& by lfif. A. 4284. 

5. Multiply 999 by 21$ . A. 21201. 

6. Multiply 20 by 5^ A 101 j.. 

K XL* To divide a Fraction by a Whole Number. 

1. If 3 apples cost } of a cent, what will 1 apple coat ? How 
much is l-f-3 ? 

2. If a horse eat £ or f of a bushel of meal in 2 days, how 
much' will he eat in one day ? How much is f -s-2 ? 

3. A rich man divided {- of a barrel of flour among 6 poor 

men ; how much did each receive ? How much is f-r-6 ? 

4. If 3 yards of calico cost § of a dollar, how much is it a 
yard ? How much is §-*-3 ? 

5. If 3 yards of cloth cost -ft- of a dollar, how much is it a 
yard ? 

^ The foregoing examples have been performed by simply di- 
viding their numerators, and retaining the same denominator, 
for the following reason, that the numerator tells how mtmy 

parts any thing is divided into ; as, % are 4 parts, and, to divide 
4 parts by 2, we have only to say, 2 in 4, 2 times, as in whole 
numbers. But it will often happen, that the numerator cannot 
be exactly divided by the whole number, as in the following ex- 
amples. 

6. William divided f of an orange among his 2 little 
brothers ; what was each brother's part ? 

We have seen, fl XXXVII., that the value of the fraction is not 
altered by multiplying both of its terms by the same number ; 
hence, j-x&sf-. Now, f are 6 parts, and William can give 

'3 parts to each of his two brothers; for 2 »n 6, 3 times. A. f of 
an orange apiece. ■ 

Q. In this last example, if (in $) we multiply the denominator 

4 by 2, (the whole number,) we have f, the same result as be- 
fore ; why is this ? A. Multiplying the denominator makes the 
parts so many times smaller ; and, if the numerator remain 
the samef no more are taken than before; consequently, the 
value is lessened so many times. 

From these illustrations we derive the following 

RULE. 

I, When the numerator can be divided by the whol* number 
without a remainder, how do you proceed f A. OividA tfa^ tov 
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merator by the whole number, writing the denominator under 
the quotient. 

' II. When the numerator cannot be thus divided, how do jsjts 
proceed f A, Multiply the. denominator by the whole number, 
writing the result under the numerator. 

Exercises for the Slate. 

1. If 8 yards of tape cost t% of a dollar, how much if it a 
yard ? How much is -fg-iS ? m 

2. Divide f by 8. A. &=r&« 

3. Divide -fa by 6. A. 9*0*^*5 ♦ 

4. Divide 5^ by 8. A . tsTT' 

5. Divide ^ by 8. (Divide the numerator.) A. -fa. 

6. Divide rffo by 4. A. gfo— i?» - - 

. Note. When a mixed number occurs, reduce it to an im- 
proper fraction, then divide as before. 

7. Divide $6f among five men. A. 6 } -a-V * * - 5o-i &■*** jy 

8. Divide 2|i by 4. A f£. 

9. Divide 16# by 5. A. W- ^ lb- 

10. Divide 25^ hy 90. A. JfiMiJHr. ' 

11. Divide 8$ by 6. A. ft-atf- 
18. Divide 114* by 280, A ,¥oV 

H XU. To multiply one Fraction by another. 

1. A man, owning £ of a packet, sells f of his part ; what 
part of the whole packet' did he sell ? How much is j- of f ? 

£- y -g ^ 32 jins ' ^ho rea80n °f this operation will appear from 

the following illustration. 

Once 4 w £, and ■£ of $ is evidently J- divided by 4, which is. 
done, IT XL., by multiplying the denominator Q by the 4, making 

22',thatisjiof t=d%. 

Again, if } of i be ■£%, then i of t will be 5 times as 
much, that is, $2- 

Again, if \ of 4 be •&, then f will be 3 times ^<H& 
ns,, as before. . 
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Tfte abort process, by close inspection, will be found to 
e onoist in multiplying together the two numerators for a 
new numerator, and the two denominators for a new de« 
nominator. 

Should a whole number occur in any example, it may be 
reduced to an improper fraction, by placing the figure 1 under 

it : thus 7 becomes \ ; for > since the value of a fraction 
(IT XXXIV.) is the numerator divided by the denominator, the 

value of -J- is 7 ; for, 1 in 7, 7 times. 

From these illustrations we derive the following 

RULE. 

Q. How do you proceed to multiply one fraction by another f 
A. Multiply the numerators together for a new numerator; and 
the denominators together for a new denominator. 

Note. If the fraction be a mixed number, reduce it to an 
improper fraction, then proceed as before. 

Menial Exercises, 

2. How much is £ of i ? <• 6. How much is i of f ? 

3. How much is i of f ? 7. How much is $ of £ ? 

4. How much is £ of f ? 8. How much is ^ of ffr ■ 
6. How much is £ of f ? 9. How much is $ of To ^? 



?. What are suck fractions as these sometimes called f 
lompound Fractions. 
Q. What does the word of denote f A'. Their continual mul- 
tiplication into each other. 

Exercises for the Slate. 

1. A man, having ^ of a factory, sold § of his part ; 
what part of the whole did he sell ? How much is J of -fa ? 

2. At ^ of a dollar a yard, what will $ of a yard of cloth- 

cost ? How much Is /y of f ? A. -fa. 

3 v 5 y S 45 

3. Multiply lof f by f A, g- £ j ^T^M 

4. Multiply f of § by fc. A. f^r^f 

5. Multiply fy of A by f Ji. ^£v 

10 *■ 
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' 6. Multiply US by f *• tt>M>fr*H> - ' 

JNfote. If the denominator of tny fraction be equal to the mmferatOT «f 
any other fraction, they may both be dropped on the prineipie eXphuaje* in 

IT XXXVII.} thus § of J of 4 may be shortened, by dropping the ntmterator 
3, and denominator 3 ; the remaining terms, being multiplied together, will pro- 
duce the fraction required in lew terms, tans : JL of g- of |— j uf J' 

Tfo answers to the following examples express the fraction^ 

in its lowest terms. 

7. How much is J of i of f of f-? ^- A- 

8. How much is f of £ of f ? .£. -ft. 

0. How much is 5£ times 5 £ ? .4. 90£. 

10. How 'much is 16£ times 16£ ? .0. S72£. 

. 11. How much is 20^ times £ of £? jS, W=3f£- 

VZZsZZ. To find the Least Common Multiple of 

two or more numbers. 

Q. 12 is a number produced by multiplying 2 (a factor) by 
some other factor ; thus 2x6=12 ; what, then, may the IS be 
called? A. The multiple of 2. 

Q. 12 is also produced by multiplying; not only 2, but 3 and 
6, likewise, each by some other number ; thus, 2x6=12; 3$<4 
=12 ; 6x2*=12 ; when, then, a number is* multiple of -seve- 
ral factors or numbers, what is it called? A. Toe common 
multiple of these factors. 

Q. As the common multiple is a product consisting of two 
or more factors, it follows that it may be divided by each of 
these factors without a remainder ; now, then, may it be de- 
termined, whether one number is a common multiple of two or 
. more numbers, or not ? A. It is a common multiple of these 
numbers, when it can be divided by each without a remainder. 

Q. What is the common multiple of 2, 3, and 4, then ? A. 04. 

Q. Why ? A. Because 24 can be divided by 2, 3, and 4, with- 
out a remainder. 

Q. We can divide 12, also, by 2, 3, and 4, without a remain- 
der ; what, then, is the least number, that can be divided by 2 
or more numbers, called ? A. The least common multiple of 
these numbers. 

Q. It sometimes happens, that one number will divide seve- 
ral other numbers, without a remainder -, as, for instance, 3 will 
divide 12, 18, and 24, without a remainder ; when, then, seve- 
'_ rsJ numbers can be thus divided by one number, what is the 
\ number catted ? A. The common tinws of these numbers. 



fliActioKs. lis 

•J. IS, 19, ifid 84, mat lie dSnnded tier), etch, by 6. seen ; 
iwt, then, is the greatest number called, which will divide £ 
or more number* without a remainder ? A. The greatest com- 
mon divisor* 



«*■ 



OPERATION. 

79)84(1 

19)79(6 
79 

A, 19, common a*» 



* la IT XXXVII., in reducing fractions to their lowest terms, we were 
sometimes obliged, in order to do it, to perform several operations in dividing ; 
bat, had we only Known the greatest common divisor of both term* of the 
traction, we might have reduced them by simply dividing once ; haaoa it nsaj 
sometimes be eonvenient to have a rale 

T t OJt&dt%6gTO(tttSttOmmO%&ri90PtftWO9?mOtV1ltMRt9F9i 

1. What is the greatest common d tvisor of 79 and 64 ? 

InUihie9^m^K79ieeoataiDedmai,ltiBBe.a«sl 
13 remaining j 79, then, if not a factor of 64. 
Again, if 19 bea factor of 79, it must asm be a 
factor of 84 } for, 79+19=64. By dividiugTO by 
19, we do find it to be a ractor of 79, (for 79-HS 
=6 with no remainder); therefore 19 is a oom- 
mon factor or divisor of 79 and 84; and, as the 
greatest common divisor of two or more ntnribem 
never exceeds their difference j so 19, the difference between 84 and 79, most 
be the greatest common divisor. 

Hence, the following Rulb. Divide the greater number fry the its*, oast 
(f then be+o remsvntfer, the Use number itself is the common divisor ; est, if 
tUrtMasremamder t dmde the durieor fry the re m ai nder, always atthng the 
last ameer fry the last remainder, UU nothing remain t the loot divisor is th§ 
djvisor sought, 

Mote. If there he more numbers than two, of wMeh the greatest common 
divisor is to be found, find the common divisor of two of them first, and then 
of that common divisor, and one of the other auaabers, and «o en. 

9. Find the greatest common divisor of 144 and 139. A. 19. 

3. Find the greatest common divisor of 168 and 84. A. 64. 

4. Find the greatest common divisor of 94, 48, and 96. A. 94. 

Let us ajmly this rule to reducing fractions to their lowest Wins, 

ft3v26 11 AAaV Xie 



S. Reduce AS* t« I In ai * fumpie, *» ««V *** «anmM» dws> 
u. wuu^ -^ to a9r% is^ found m the answer to sum JVo. 9, we 

its lowest terms. I have a number that will reduce the fraction to 

**) lH*=ifc *»*• J oVon^. ^.'* •*■#"» ***** *«* "*•* 

After the same manner perform the following examples. 
6 Find the common divisor of 750 and 1000; also reduce ^y$y to hs low- 
est terms. A. 980, and J. 
7. Reduce JJj- to its lowest terms. A> %. 

" 8. Reduce -Mptj to its lowest terms. «*.<£$• * 
BhooU it be preferred to reduce fractious to their lowest tanns hf 

IT XXXVII., the following rules may be found serviceable. ^ 

Any number ending with an even number or cipher is divisible by % , 
Any number ending with 5 or is divisible by 5 $ alsb if h and sn 0, ft is 

divisible by 10. • - 
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.. 1. What is tk*leejrt«onimon multiple of 6 and 8? 



OPERATION. 

2)6 . 8 



In this example, it wiU be perceived that the 
divisor 2 is a/actor, both of 6 and 8, and thai 
dividing 6 by 2 gives its other factor 3 (Jot 
6-fr-MS); likewise dividing the 8 by 2 gives its 
other factor 4 (for 8-f-2=»4) ; consequently, tf 



3.4 

the divisors and quotients be multiplied together, their product 
nutst contain all the factors of the numbers 6 and 8; hence this 
product is the common multiple of Q and 8, and, as there is no 
other number greater than 1, that will divide 6 and 8, 4x3x8 
=-24 will bo the least common multiple of 6 and & 

Jfoie. When there are several numbers to be divided, should 
the divisor not be contained in any one number, without a 
remainder, it is evident, that the divisor is not a factor of that 
number ; consequently, it may be omitted, and reserved to be 
divided by the next divisor. 

2. What is the common multiple of 6, 3 and 4 ? 
OPERATION. 



3)6 . 3 . 4 

2)2. 1 .4 

1.1.2 
Ans. 3X2X2=12 



In dividing 6, 3 and 4 fry 3, 1 find that 
3 is not contained in 4 even ; therefore, J 
write the 4 down with the quotients, after 
which I divide by 2, as before. Then, the 
divisors and quotients, multiplied togeth* 
er,thus, 2X2X3=12, -tfn*. 



From these illustrations we derive the following 

RULE. 

I. flow do you proceed first to find the least common multiple 
of two or more numbers t A. Divide by any number that will 
divide two or more of the given numbers without a remain- 
der, and set the quotients, together with the undivided num- 
bers, in a line beneath. 

II. How do you proceed with this resuh t A. Continue divi- 
ding, as before, till there is no number greater than 1 that will 
divide two or more numbers without a remainder ; then multi- 
plying the divisors and numbers in the last line together, will 
give the least common multiple required. 

More Exercises far the Slate. 

3. Find the least common multiple of 4 and 16. A, 16. 

4. Find the least common multiple of 10 and 15. A. 30. 
f . Find the least common multiple of 30, 36 and 6, A. 210. 



mfiad the least common multiple of 27 and 51. A. 459. 
|FW the learnt eomraen raultipU of *, 1& ansa %. A. 9A. 
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8. Find the least common multiple of 4, 19 and 80. A. 00. 

9. Find the least common multiple of 3, 7, 14 and 49. jf . 96. 



if 3CT»TTT. To reduce Fractions of different Denomi- 
nator* to a Common Denominator. 

Q. When fractions have their denominators alike, they may 
be added, subtracted, &c. as easily as whole numbers ; for ex* 

ample, £ and $ are $ ; but in the course of calculations by 
numbers, we shall meet with fractions whose denominators 

are unlike ; as, fur instance, we cannot add, as above, \ and i 
together ; what, then, may be considered the object of reducing 
fractions of di&rent denominators to a common denominator? 
A. To prepare fractions for the operations of addition, sub- 
traction, &c, of fractions. 

Q. What do you mean by a common denominator? A. 
When the denominators are alike. 

1. Reduce $ and & to a common denominator. 
OPERATION. 

Numer. 2x6=12, new Burner. 
Denom. 3x^=18, com. denom. 

Numer. 6X3=15, new numer. 
Denom. 6X3=18, com. denom. 

terms of $ by 3, the denominator of f ; and, as both me terms of 
each fraction are multiplied by the same number, consequently 
ike value of the fractions is not altered, H XXXVII. 

From fhese illustrations we derive the following 

. RULE. . 

I. What do you multiply each denominator by for a new de- 
nominator t A. By all tne other denominators. * 

II. What do you multiply each numerator by for a new nu* 
purator f A. By the same numbers (denominators) that I 
multiply its denominator by. 

Note. As, by multiplying in this manner, the same denomi- 
nators are continually multiplied into each other, the process _ 
may be shortened; for, haying found one denominator, it may * 
be written under each new numerator. This,' however, the 
intelligent pupil will soon discover of himself ; and, perhaps, it 
is best he should. 

More Exercises far the Slate. 

9. Jteduce f and f to a common tauQiota&fc*t. A.^}fc}Va> 



In performing this 

example, we take %, 
and multiply both Us 
terms by the denom* 

inatorofto; also, we 
multiply hoik the 



i 
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3. Reduce f and § to a common denominator. A. -ff > -ff . 

4. Reduce $ and -J^ to a common denominator. A. $} > £$. 

5. Reduce §, f and £ to a common denominator. 

A. fif > tyf > -nnr- 

0. Reduce J, ^ and f to a common denominator. 

A. iff > fff * -J-fl 

Compound fractions mutt be reduced to simple fractions be- 
fore finding the common denominator ; also the fractional parts 
of mixed numbers may first be reduced to a common denomi- 
nator, and then annexed to the whole numbers. 

7. Reduce £ of % and -f to a common denominator. 

& Reduce 14} and £ to a common denominator. 

" A. UH >££. 

9. Reduce 10$ and £ of $ to a common denominator. 

A.iou>a. 

10. Reduce 8£-}* and 14^- to a common denominator. 

Notwithstanding the preceding rule finds a common denomi- 
nator, it does not always find the least common denominator. 
But, since the common denominator is the product of all the 
given denominators into each other, it is plain, that this prod- 
uct (If XUI.) ie a common multiple of all these several denom- 
inators; consequently, the least common multiple found by 
V XLII. will be the least common denominator. 

11. What is the least common denominator of }, $ and £ I 
OPERATION. 

Now, as the denominator of each frac- 
tion is 6ths., it is evident that the numer- 
ator must be proportionably increased; 
that is, we must find how many 6ths each 
fraction is; and, to do this, we can take 

f, £, and. £ of the 6ths., thus : 



3)o\. 6 . 2 

2)1 .2.2 



1.1.1 
Jn*. 2X3=6 

§ of 6 ss 4, the new numerator , written over the 6, « f . 

$■ of 6 tm 5, (Ac sew numerator, written over the 6, « £. 

. £ of a= 3, the new numerator, written over the 6. tm f . 

Ans- y. *J« e* 
Hemeey to Snd the least common deneininator of several 






? 
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fractions, jbtd Me Uast common multiple of the denominatori 
for the common denominator , which, multiplied by each frat 
tion, will give the new numerator for said fraction. 

12. Reduce $ and £ to the least common denominator. 

13. Reduce % and iV to the least common denominator. 

A. -ft* tV. 
14. -Reduce 14 \ and 13 f to the least common denominate* 

- A. 144f, 13ft: 

Fractions may be reduced to a common, and even to th 
least common denominator, by a method much shorter tha 
either of the preceding, by multiplying both .the terms of 
fraction by any number, that will make its denominator lik 
the other denominators, for a common denominator ; or by d: 
Tiding both the terms of a fraction by any numbers that wi 
make the denominators alike, for a common denominate 
This method oftentimes will be found a very convenient one i 
practice. 

Reduce \ and f to a common, and to a least common, dj 
nominator. 

£ X2=| ; then f and \=.common denominator. A, 

2)$=± ; then f and ±z=zleast common denominator. A* 

In this example both the terms of one fraction are multiplie 
and both the terms of the other divided, by the same numbe 
consequently, (IT XXXVII.,) the value is not altered. 

Reduce -ft and $ to the least common denominator. 

A. ft, -fir. 
Reduce ifficPo and t *° th* * east common denominator. 

A. f, i- 
Reduce jftfty and -fc to the least common denominator. 

A- "Ai at- 
Tteduce ^y and ft to the least common denominator. 

A. jftr, jftr. 

ADDITION OF FRACTIONS. 

IT XXJCV* 1. A father gave money to his sons as follon 

to William i of a dollar, to Thomas f, and to Rufas § ; h< 

much is the amount of the whole ' How much are -J-, f , and 
added together ? '' 

2. A mether divides a pie tntoG«cpL*\ ^vjw^^Ka-^frx 
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gives f to her ion, and f to her daughter; how much did die 
give away in all ? How much are $ and f added together ? 

3. How much are £ -f- f +f ? 

4. How much are -A" + A + A ? 

5. How much are -ft- + A + lV •' 

6. How much are A + jftj + A ? 

When fraction* like the aboTe bare, a common denommatoT 
expressing parte of a whole of the same size, or value, it ie 
plain, that their numerators, being like parts of the same whole. 
may be added as in whole numbers ; but sometimes we shall 
meet with fractions, whose denominators are unlike," as, for 
example, to add £ and £ together. These we cannot add as 
they stand ; but, by reducing their denominators to a common 

denominator; by 11 XLIU., they make £ and §, which, added to- 
gether as before, make f , Ans. 
1. Bought 3 loads of hay, the first weighing 19f cwt., the 

second 20j cwt. and the third 22§ cwt. : what was the weight' 
of the whole? 

it tt f » reduced to a common denominator, are equal to $£» 

£$ and £{ : these, Joined to their respective whole numbers, give 
the following expressions, viz. 

OPERATION. By adding together all the 60ths, vH. 

Owt. ^ Cwt. 45, 18 and 40, we have f £ = lf£; then 

**¥ — **W" writing the -J J down, and carrying the 

2QJ- = 20£$ whole number, 1, to the amount of the 

22} = 224$ column of whole numbers,, makes 62, 

' ' " I which,joined wit h fj, makes^H, An*. 

Ans. 62fJ cwt. \ g How mp6h ig ^ ^ ^ ^ ^^ 

together ? 4 <if I = f ; *Ae* f and |, reduced to a common de- 
nominator, give A <m4 |Jf , whkh, added together as before, 
m Ij^, Ans. ■ r 



From these illustrations we derive the following 

RtJIiB. 

L Bow do feu prepare fractions to add them t A. Reduce 
compound fractions to simple ones, then all the fractions to a 
common or least common denominator. 

JI. Htwds ypujrecstd to add f A. Add their numerators. 



inactions, m 

" More Exercises far the Slate. 

3. What is the amount of 10} yarfe, 17i yds. and 3} yards? 

4. Add together f and f A. I ft. 

6. Add together f > f and tV A. 2ff|. 

$. Add together &, | and f J., lift. 

7. Add together 14$ and 15$. A. 30tV 

8. Add together £ of $ and f of J. jff. iJf • 
.9. Add together 3£> £ off, and J . A 4tft- 

SUBTRACTION OF FRACTIONS. 

tZZiV. 1. William, having | of an orange, gave $ to 
Thomas ; how much had he left ? How much does £ from | 
leave?. 

2. Harry had f of a dollar, and Rutin | ; what part of a dol- 
lar has Rufus more than Harry ? How much does | from | 
leave? 

3. How much does •£$ from ■} f leave ? 

4. How much does £$ from ££ leave ? 

5. How much does ft from -ft * eave - 

6. How much does -fft from y^ft" leave ? 

From the foregoing examples, it appears that fractions may 
be subtracted- by subtracting their numerators, as well as added, 
and for the same reason. 

1. Bought 90} yards of cloth, and sold 15} yards; how much 
remained unsold t 



OPERATION. 

| and |, reduced to a com 
moil denominator, make 

ftexAft;', &**> 

15g = 15^ 

4&yds.,Aai. 



In this example, we canno t take 

ft from ft, but f *y borrowin g 1 

(unit), which is -JJ, we can pre* 

teed thus: ft and ft are $9, from 

which taking ft, 0T ^ parts from 
20 parts, leaves 11 part*, thai in, 

j4;then,eairry6ng 1 (wot, for that 
which I borrowed) to 15, makes 16; 

I then, 16 from 20 leaves 4, which, 
joined wkhikyVMk* *J&* *»»« 



m AIUTHtfETIC. 

8. From f take £. $ and £, reduced to a emmmsm dentins*** 
tor, give H and fa; then, fa from $% leaves fa, An*. 

From these illustrations we derive the following 

BULB. 

1. What is the rule t A. Prepare the fraction! asm addition; 
then, the difference of the numeratorSf-written over the denom- 
inator, will give the difference required. 



DIVISION OF FRACTIONS. 
:. To divide a Whole Number by a Fraction. 

Lest you may be surprised, sometimes, to find in the following 
examples a quotient very considerably larger than the dividend, 
it may here be remarked, by way of illustration, that 4 is con- 
tained in 12, 3 times, 2 in 12, 6 times, 1 in 12, 12 times; and a, 
half (£) 1s evidently contained twice as many times as 1 whole ; 
that is, 24 times . Hence, when the divisor is 1 (unit), the quo- 
tient will he the same as the dividend; when the divisor is mors, 
than 1 (unit), the Quotient will be less than the dividend; and 
when the divisor is less than 1 (unit), the quotient will be mora 
than the dividend. 

1. At } of a dollar a yard, how many yards of cloth can you 

buy for 6 dollars ? 1 dollar is J, and 6 dollars are 6 times £> thai 

is, *£■ ; then J or 3 parts are contained in ^rS or 24 parts, as 
many trows a* 3 is contained in 24 ; that is, 8 runes. A. 8 yards. 



■ 

i 



More Exercises for the Slate. j 



2. From £$ take $ . 


A. Tfiflr. 


3. From H take fa 


A -At 


4. From it take f. 


- A- TrV- 


5. From ( t*e f * 


A. Jflr. 


6. From l|$ take $. 


A l^ft- 


7. From £ off take £. 


A> yy. 


8. From J of fa take i of A- 




9. From 19£ take $ of 19. 



I 



FRACTIONS. 

In tfte foregoing example, the 6 was first brought into 
4ths, or quarters, oy multiplying it by the denominator of 
the divisor, thereby reducing it to parts of equal size wit* the 
divisor; hence toe derive the following 

RULE. . 

1. How do you proceed to divide a whole number by afrae* 
tion t A. Multiply the dividend by the denominator of the 
dividing fraction, and divide the product by the numerator. 

Exercises for the Slate. 

2. At Tpg- of a dollar a bushel, how many bushels of rye can 
I have for 60 dollars? 



OPERATION. 

80 dividend. 
16 denominator. 



480 
80 



In this example, we 
see more fully illustrated 
the fact that division is 
the opposite of multipli- 
cation ; for, to multiply 

8° b 7 A> we should 
multiply by the numer- 
ator, and divide by the 
denominator, 1F XXXIX. 



Numer. 5)1280 

Quotient, 256 bushels, An$. 

3. If a family consume | of a ouarter of flour in one week, 
how many weeks will 48 quarters last the same family ? 

A. 128 weeks. 

4. If you oorrow of your neighbour -fV of a bushel of meal 
at one time, how many times would it take you to borrow 90 
bushels ? A. 960 times. 

5. How many yards of cloth, at \ of a dollar a yard, may be 
bought for 200 dollars ? A. 100O yards. 

6. flow many times is %£■ contained in 720 ? A. 140. 

7. How many tiroes-is 8} contained in 900 ? Reduce 8$ to an 
improper fraction. .#.36. 

8. Divide 620 by 8fV •*• ^k- 
ft Divide 84 by £|$. A. 160. 

10. Divide 92 bjr4£. <*. 20$. 

11. Divide 100 by 2f A. 36^ 

12. Divide 86 by 15$. A. 5f£v. 

13. How many rods in 220 yards ? A. Aft rota. 



m 
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. 14. How many tq. rods in 1310 so, yard*? 4 40*%. ***V 
15. How many barrels in 1260 gallons ? .£. 40 barrel*. 

1t Jtfcitfttt. To divide one Fraction by another. 

,1. At J of a cent an apple, how many apples may ^tip- 
bought for J of a cent ? How many timet ^ in J ? How many 1 

times J in t ? x 

2, Wil^am gave § of a dollar for one orange ; bow many 

oranges, at that rate, can he buy for § of a dollar? How manr 
for f of a dollar ? For ¥ ? For, ^ ? For V ? ForV?' 



Hence we see that fractions, having a common denomina- 
tor, may be divided by dividing their numerators, as welt u 
subtracted and added, and for tne same reason. 

1. At | of a dollar a yard, how many yards' di*-clbtn may 
bo bought for | of a dollar ? 

OFE&AtfOft. ~ 

Reducing the fractions -J and % to * 

common denominator , thus : — 

i I 



Then -fy is contained in -fj ** many 
times a* 4 is contained in 9, = 2£. 

**' *i yards. 



In this example, as 
tile common denomi- 
nator ia not used, it is 
plain that we need not 
find it, but only multi- 
ply the numerators [ 
the same numbers 
before. This will 
found "■* to consist in 
multiplying the no* 



metator of the divisor into the denominator of the dividend, and 
the denominator of the divisor into the numerator of the divi- 
dend. But it will be found to be more convenient, in practice, 
to invert the divisor, then multiply the upper terms together 
for a numerator, and the lower terms for a denominator; 
thus, taking the last example; 



$ and $,by inverting the 
divisor, beeorUe f and £; 

then, f&h=t«2i V*rds, 
as before, An*. 



Faoer. • f , the quotient, mul- 
tiplied by i, the divisor, thus, 
f£i, gives tWI **• dMior . 



From these illustrations we derive the following 

RULE. 

1. How do you. proceed to divide one fraction by another? 
JS. I invert the. divisor, then multiply the upper terms together 
/5r a new numerator, and the lower for a new denominator, 



FRACTIONS. lid 

Xote* Mixed numbers must be reduced to improper frac- 
tions, end compound to simple terms. 

Pfeoor. It would be well for the pupil to prove each result, 
ft in Simple Multiplication, by multiplying the divisor end 
quotient together, to obtain the dividend. 

More Exercises for the Slate. 

2. At £ 6f a dollar a peck, how many peeks of salt may be 
bought for J of a dollar ? A. 4f pecks. 

3. Divide £ by -ft-. A. £f =2 

4. Divide ^ by ^ A. x $ *=2lf . 
' 5, Divide If by -ft-. A. &&; 

4 6. Divide l>i by | off A.27. 

x 7. How many times is i contained in £ ? A. l£. 

8. How many times is fV contained in ff ? .£. 2^ff. 

9. What number multiplied by $ will make A ? A. 2^-. 



REDUCTION OF FRACTIONS. 

It will be recollected, that in Reduction (11 XXIX.) whole 
numbers were brought from higher to lower denominations 
by multiplication, and from lower to higher denominations by 
division ; hence, tractions of one denomination may be reduced 
to another after the same manner, and by the same rules. 



f ZXVUl. To reduce Whole Numbers to the 
Fraction of a greater Denomination. 

1. What part of 2 miles is 1 mile ? 

2. What part of 4 miles is 1 mile P Is 2 miles ? Is 3 miles f 

3. What part of I yd. is 1 qr. ? Is 2 qrs. ? Is 3 qrs. ? 

4. What part of 8 gallons is 1 gallon ? Is 3 gallons ? 

5. What part of 9 oz. is 1 oz. ? Is 2 oz. ? Is 5 oz. ? 

6. What part of 7 yds. is 1 yd. ? Is 6 yds. ? Is 7 yds. ? 

7. What part of $21 is $17? Is$ll? Is $13? 
6. What part of 371 inches is 11 in. ? Is 2ol in. ? 
9. What part of 1 month is 1 day ? Is 2 days ? 

10. What part of 1 hour is 11 minutes ? Is 21 minute* ? 

11. What part of 19 cents is 11 cents f Is 3 cents ? 

12. What part of 1 d. is 1 farthing ? Is 2 qrs. ? Is 3 qrs. ? 

13. What part of Is. is Id.? Ie2d? Is 3d.? 

• ■ ii ii m ■«,... ,i q in i 

11* 



m Airraiamc. 



l/Whaif^of a»isriwl»3pfcs.isjla? 
OPERATION. 

1 bu. 3 pics. 4 qts. 

4 8 



4 94 

8 4 



X bu. as 32 $t*.; and 3 jft# 
4_a^. = 28^. Then, ai 

lAr */ • fcufcel, and 28 ft» 

28 tmu Vr=f|=J **. 
,0**., tAe A a* ts/drs. 



32 Denom. 28 Numer. 
Then g$»jb ifo*. 

From these illustrations we derive the foflowing 

RULE. 

1. Sow do you obtain the numerator t A, Bring the given 
denominations to the lowest denomination mentioned for a 
numerator. 

II. How do you obtain the denominator t A. Bring 1 (or 
an integer) of that higher denomination into the same denomi- 
nation for a denominator. 

More Exercises for the Slate. , 

2. What part of 1£ is 2s. 6d. ? A. &%»4. 

3: What part of 1 cwt. is 3 qrs. 15 lbs. 14 02. ? 4. fff . > 
- 4. What part Of 1 yd. is 3 qrs. 3 na. ? A. \%. 

5. What part of 1 bu. is 3 pecks, 7 qts. 1 pt. ? & &$? > 

6. What part of 1 tun is 1 gal. qts. 2 pts. 1 gil. ? A. b4Jt« 
7> What part of 15 pipes is 25 gals. ? A. irfr. 

8. What partof 2 m. is 7 fur. 11 in. 2 b. c. ? A . ffHHB- 

9. What part of 1 mo. is 19 day*? A . £$. 

10. What part of 1 mo. ia 25 days, 13 hours ? A. Hi- 

11. What part of 1 mo. is 22 days, 15 h. 1 rain. A. £§£$*• 

IT XUX. To reduce a Fraction to Whole Number* 

of less Denominations, 

OR,. 

To find the Value of a Fraction. 

1. How much is \ of • a shilling f How much ^ of a lb. 
j£ Or** lb. ? srV of* »>* +fr*fa lb. ? +fc of a lb. ? ^ of 1 qr 
«T« on*. />*%»' A? £4? tt* fciatewVV V 



m*enom. 

Opcntwn by Shto itbttniiik 
1. What is the value off- of a pound ? 



*W 



OPERATION. 

Nvmer. 5 

20s. 



ifeiam. 6)100(168. 
6 



168. B&Arn. 



40 
86 

"7 
12 

6)48(8 d. 
48 



Hew do you proceed m 
this example t and why t 

A.Am1£ «cfiO s., f of 6m 

pound is the same as J of 

20 s. , and. to get $ of 90, 
we multiply the numera- 
tor 5 ana 20 together, 
making 100 ; wbieh, di- 
videcf by the denominator 

6, gives 16s. and £ of ano- 
ther shilling remaining. 

Thi*i=piofl2d.;tiMB, 

|*fl2d.=8d. 



From these illustrations we derive the followiag % 

RULE. 

I.' What do you multiply the numerator by f A. By aa many 
of the next denomination as make one of that ; that is, pounds 
by what makes a pound, ounces by what makes an ounce, as in 
reduction of whole numbers. 

II. What do you divide the product by? A. By the denomi- 
nator. 

HI. If there be a remainder, hew do you proceed t A. Mul- 
tij% and divide as before. 

More Exercises for the Slate. 

ft. What is the value of | of a cwt. ? A. 3 ars. 

3. "What is the value of J of an acre ? A. I rood, 13} rds. 

4. What is the value o£$% of a pound Troy ? A. 10 oz. a 
pwis. 16j£f . . 

5. What ib the value of }}f of a hhd.? A, 19 gallon* 1+fc 
qts. 

6. What is the value of Jff of a pound avoirdupois ? A. 1 lb. 
Uiftoz. 

7. What is the value of j^ of a hogshead? A. 50 gallon*. 

w\ What is the value of ^ of tteg'. AAU.^^^ 



128 ARITHMETIC. 

IT Xm To reduce Fractions of a higher Denomina- 
tion into lower. 

We have seen (IT XXX VIII.) that fractions are multi- 
plied by multiplying their numerators, or dividing their 
denominators. 

1. Reduce ?fat £ to the fraction of a penny. 

hi this example, we multiply 

the 1, in j-Jtj- as m Reduction 
of whole numbers, viz., pounds 
by what makes a pound, shilr 
lings by what makes a shilling, 
&c. But this operation may 
be expressed differently, thus ; 

or, by dividing the denomina- 
tors thus; j^j -1-20=5 2V -*- 
12&=£d., Ans., os before, u% 
its lowest terms. 



OPERATION. 

Nvmer. 1 

20 s. 

20 
12 d. 



Mewnumer. 240 

Then^240_ . 
Denom. 480 ~ ** "^ 



RULE. 

Bow, then, would you proceed f 

A. Multiply the fraction as in Redaction of whole number* 

More Exercises for the Slate. 

2. Reduce yi4r of a pound to the fraction of a shilling. 

Jm. jfa S. 

3. Reduce xfW °^ a pound to the fraction of a farthing. 

4. Reduce ttjVb of a hogshead to the fraction of a gallon. 

5. Reduce yfr of a bushel to the fraction of a quart. 

6. Reduce tjVt of* ^ a 7 to tue fraction of a minute. 

A. X441 UL» 

7. Reduce tAt of a cwt. to the fraction of a pound. 

A. fib 

8. Reduce jr&v °f a hhd - to tne fortion of a pint. 

. ■ 4« i"P** 

P. Reduce jjo" of a pound to the fraction of a shilling. 

A 4* 
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IT U. To reduce Fractions of a lower Denomina-' 
• '- ~ tion kito a higher. 

We hme *em, that, to divide a fraction, (1T XL.) we 
nxwt mMphf the denominator, or divide the numerator. 
This rule is the reverse of the last, (IT L.), and proves it. 
1. Redace £ of a penny to the fraction of a pound. 

In this example, we divide as m Rc- 
duction, (If XXIX), viz.pence by penes , 
shillings by shillings; but, in order for 
this, we must eit&r multiply the de- 
nominator or divide the numerator by 
the same numbers that we should du 
, vide by in Reduction of whole num- 
bers. The same result will be obtained 

d. s. 
if performed thus : J X 12 X SQ«* 



OPERATION. 

Denom. 2 
12 

iT 

20 

New denom. 480 
Then, ^fay Ans. 



Hence the Mowing 

RULE. 

„ 1. How do you proceed t A. Divide at in Reduction of 
trhoie numbers. 

More Exercises for the Slate* 

2. Reduce ifr of a shilling to the fraction of a pound. 

««• 9X0 *• - 

3. Reduce J of a farthing to the fraction of a pound. 

4. Reduce -^ of a gallon to the fraction of a hogshead. 

A' ToVff hhm\ 
1 5. Reduce 4ff of a quart to the fraction of a bushel. . 

A. yfx bu. ' 

6. Reduce f£f$ of a minute to the fraction of a day. 

A tAt- 

•7. Reduce J of a pound to the fraction of a ewt. 4. "n/oT' 
8. Reduce £ of a pint to the fraction of a hhd. 

1/1 • 2sa0 ■*■ eaV* 
' 91 Reduce } of a tattling to the fraction of a pound. 
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DBOXMAX. FRACTIONS. 

IT TiTf « Q. "When such fractions an these ocear, viz. -jfo 

T^m "Aftftr* how is a unit supposed to be divided ? A. Into 
10 equal parts, called tenths ; and each tenth into lOother equal 
parts, called hundredths; and each hundredth into 10 more 
equal parts, called thousandths, &c. ,; 

Q. How is it customary to write such expressions? A, By 
taking away the denominator, and placing a comma before the 
numerator. 

Let me see you write down, in this manner t rfijy t3&> ~fi?b> 

!*<«&• . 

Q. What name do you give to fractions written in this man- 
ner ? A. Decimal Fractions. 

Q. Why called decimal ? A. From the Latin word decern, 
signifying ten ; because they increase and decrease in a ten* 
fold proportion, like whole numbers. 

Q. What are all other fractions called ? A. Vulgar, or com* 
mon fractions. 

Q. In whole numbers, we are accustomed to call the right 
hand figure, units, from which we begin to reckon, or nume- 
rate ; hence it was found convenient to make the same place a 
starting point in decimals ; and, to do this, we make use of a 
comma ; what, then, is the use of this comma ? A. It merely 
shows where the units* place is. 

Q. What are the figures on the left of the comma called ? 
A. Whole numbers. 

Q. What are the figures on the right of the comma called ? 
A. Decimals. 

$. What, then, may the comma properly be called ? A. Sepa- 
ratrix. 

Q. Why ? A. Because W separates the decimals from the 
whole numbers. 

Q. What is the first figure at the right of the separatrut 
called? A. JOths. 

Q. What is the second, third, fourth, &c. ? A. The second 
is hundredths, the third thousandths, the fourth ten thousandths, 
and so on, as in the numeration of whole numbers.. 

Let me see you write down again -j^r in the form of a deci- 
mal. 

Q. As the first figure at the right of the separatrix is tenths, 

in writing down yjir, then, where must a cipher be placed f 
A. i» the tenths' place. 

Let me see you write doicm in the form of a decimal j$1X> 
A. JJ&. 



DECIMAL FRACTIONS. 131 

*« down tfo, tJ*> rfat- 

Q. How would you write down in decinuli jrhjf ? •£• By 
pUciog 2 Ciphers at the right of the separative, that is, before 
the 7. 

Let me see you write it dawn t A. ,007. 

Let me see you write down v&P ? ^- »002. 

Q. Why do you write 2 down with 2 ciphera before it ? 4. Be* 

cause in itfto ? ^ e 2 is thousandths ; consequently, the 2 must 
he thousandths when written down in decimals. 

Q. What does £ signify ? .£. -^. 

Q. What does ,05 signify ? A. yfo. 

Q. Now, as -jffr = £-, and as multiplying rfro &7 ^ produces 

•Aftp which is also equal to J, how much less in value is ,05 
than ,5 ? wfl. Ten times. 

Q. Why? dtf. Because the parts in yo 1 ©* ere ten times smaUef 

than in -fa ; and, as the numerator is the same in both expres- 
sions, consequently, the value is lessened 10 times. , 

Q. How, then, do decimal figures decrease in value from the, 
left towards the right ? A, In a tenfold proportion. 

Q. What does ,50 mean. A. 5 tenths, ana no hundredths. 

§. What, then, is the value of a cipher at the right of deci- 
mals ? A. No value. 

Q. We have seen that ,5 is 10 times as much in value as ,05, 

or xoHr J what effect, then, does a cipher have placed at the left 
of decimals ? A. It decreases their value in a tenfold propor* 
tion. 

Q. Since decimals decrease from the left to the right in a 
tenfold proportion, how, then, must they increase from the 
right to the left ? A. In the same proportion. 

Q. Since it was shown, that ^ sb ^; ,25 =-]$fo, what, then, 
will always be the denominator of any decimal expression? 
A. The figure 1, with as many ciphers placed at the right of it 
as there are decimal places. 

Let me see you write down the following decimals on your 
slate, and change them into a, common, or vulgar fraction, by 
placing their proper denominators under eaeh,v\%. ,5 ,05 ,005 ,62 
,0225,37. 

Q. ,25 is -$&=£, and ,5 is ■j^ssjj which, then, is the most 
in value, ,25 or ,5? 

§. By what, then, is the value of any decimal figures deter- 
mined? A. By their distance from the units' place, or sepa- 
Mtrix. 

Q. When a whole number and decimal at* yyv&rA Nx^tftaett 
that; ^whatietheexfrQstioiica\VeA> A. kie^tosaafc**- 
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Q. As any whole nutter may lis reduced to tenth** h 
dredths, thousandths, dfcc. by annexing ciphers, (for multii 
ing by 10, 100, &c.) thus, 5 is 50 tenths, 500 hundredths, A 
how, then, may any mixed number be read, as 35,4? r A. StnA 
tenths, giving the dame of the decimal to all the figures. 

q. How is 25,36 read ? A. 2596 hundredths. 

Q. How is 5,125 read ? A. 5125 thousandths; 

Q. What would 5125 thousandths be, written in the form of 

a vulgar or common fraction ? A. -££$$• 

This is evident from the fact, that fi&jl (an improper 
fraction), reduced to a mixed number again, is equal to 5425. 

The pupil may learn the names of any decimal expression,.** 
sar as ten-miUiontha, also how to read or write deeunsla, fren> 
the following 

TABLE. 




as "3 X 5 V 
.2 a £ o fi 



A=. 



ToTF — • 
TooTF = • 

•l'tfo'ooHJTF-^ • 



.,5 . • . » . .raid 5 Tenths. 



.,06 read 6 Hundredths. 

.,025 . . . . read 25 Thousandths. 

.,1328. . . read 1328 Ten-Tboasandts*, 
7,8...... read 7, and 8 Tenth*. 

6 , 0Q00 9 . readS t and 9 BfUfiontas. 

26^fr=.26,2 5 redd 26, and 26 Hundredths. 

3l 000 8 0000 — ' • 3 > 0000008 reorfa, and8Ten-Milfl<mt*s. • 

36 5= 3 6 5 , read 366. 
Exercises for the Slate. 

Write in decimal form 7 tenths, 42 hundredths, 62 iuU €t 
hundredths, 7 and 426 thousandths, 24 thousandths, 3 f e*>ifae» 
SMM&R9, 4 hundredths, 2 ieft-lAowaiMbfo, 3 ssat&onaa*. 
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»/d*ma*,yi>. 6 ft, ftfr, 62ftfc, *ft, 3^, 262^, 

Jtfhfce the following decimal numbers m the form of vulgar 
or common fractions, thon reduce them to their lowest terms by 
i XXXVII ; thus, 2,5=2ft=±2£ in its lowest terms. 



7. 6,28 A 6^ 

8. 6,005 A 6^ 

9. 3,00025 A 3ySv 

10. 6,08 A. 6ft 

11. 9,2 A 9| 

12. 7,000005 A 7TO&TO 



1. 45,5 A. 45$ 

2. 9,25 A. 9± 

3. 23,75 A 23$ 

4. 11,8 A ll| 

5. 19,9 A 19ft 
■6. <25,255 A 25ftfe 

Q. What money ia adapted to decimal rules ? ^f. Federal 
Money. . 

Q. What is the money unit? A. The dollar. 

Q. How is it bo adapted ? ^. As 10 dimes make a dollar, and 
10 cents a dime, &c., dimes are lOths of a dollar, cents are 
lOOths, and mills are lOOOths of a dollar. 

Q. How are 3 dollars 2 dimes 4 cents and 5 mills written t 
jf. $3,245. 



to left in the same proportion as units, tens, hundreds, &c., 
bow, then, may all the operations of decimals be performed? 



ADDITION OF DECIMALS. 

H TiTTT* Q. As we have seen that decimals increase from 
right 

b<5w. _, ^ , VJ 

A. As in whole numbers. 

Note. The only difficulty, which ever arises, consists in de- 
termining where the decimal point ought to be placed. This 
will be noticed in its proper place. 

1. A merchant bought 5ft barrels of rice at one time far 

$27ftyfei at another ftfe of a barrel for $4,265, at another 

ftft of a barrel for %•$&, and at another -$ft of a barrel for 

$2ftW> 5 how many barrel* did he buy in all? and what did 
they cost him ? 



OPERATION. 
Barrels. Dollars. 

5,2 27,825 

i62 4,366 

.. ,278 .0.72 

' " $b %eser 



Aw.6,968 barrels for $35,427 

(tan up as in Addition ef Federal Money 



As we have seen that decimals 
correspond with. the denomina» 
Hone of Federal Money, hence 
we may write the decimals down, 
placing dimes wider dimes, 
cents under cents, &c. } that is, 
tenths under tenths, hundredths 
under touidTtdtka* V'*^ n:u ^ , •**" 



5 
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From these ilhistnticms we derive the following 

BULE. 

1. How are ike numbers to he written down t A. Tenths 
under tenths, hundredths under hundredths, and so on. 

II. How do you proceed to add t A. As m Simple Addition. 

III. Where do you place the teparatrix f A. Directly under 
the separating points above. , 

More Exercises for the State. 

2. James bought 2£ ewt. of sugar, 23,265 cwt. of hay, and 
4,2657 cwt. of rice ; how much did he buy in all ? A. #),0307 
cwt. ',.-', 

3. James is 14^ years old, Ruins 15^&, and Thomas 16^ j 
what is the sum of all their ages? A.46J5 years. 

4. William expended for a chaise $255^, for a wagon 

$&$k* for * bridle $/tfV, and for a saddle $H$fiftr ; what 
did these amount to ? A. $304,455. 

5. A merchant bought 4 hhds. of molasse* ; the first con* 

tawed ff^ gallons, the se^nd 7^^gallons, the third 50^ 

fallons, and the fourth 55-^fij- gallons ; how many gallons did 
e buy in the whole ? A. 240,6157 gallons. 

6. James travelled to a certain place in 5 days ; the first day 

he went 40f% miles, the second 2&$fff miles, the third 42rV 

miles, the fourth 22-n/o-o- miles, and the fifthr &HiMirtf miles ; 
how &r did he travel in all ? A. 162,0792 miles. 

7. A grocer, in one year, at different times, purchased the fol- 
lowing quantity of articles, viz. 427,2623 cwt., 2789,00065 cwt., 
42,000009 cwt., 1,3 cwt., 7567,126783 cwt., and 89f ,62 cwt. ; 
how much did he purchase in the whole year ? A. 11724,309743 
cwt. 

8. What is the amount of ft, 245^, 6fo%o-> ^TeVoTT) 

1Vo88jo» ToWi ^ 7 tff <fto D> *&> t o 0*0 % o o > "** 1925 ? 
A. 2854,492472. *««««<" 

£ What is the amount of one, and five tenths ; forty-five, 
and three hundred and forty-nine thousandths; and sixteen 
hundredths? .4.47,000. 



SUBTRACTION OI* DECIMALS. 

11 U1T. 1 . A merchant, owing #270,42, paid $192,625 ; 
how much did he than owe ? 



«i* 
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OPERATION. 
$270,42 
$102,625 

Ans. $77,795 



JHbr *ft« r*m*m«*k6*n in Addition we 
proceed to subtract, and point off, as m Sue* 
traction of Federal Money. 



Hence we derive the following 

RULE. 

I. How do you write the numbers downt A. As in Addition 
of Decimals. 

II. How do you subtract f A* As in Simple Subtraction. 

III. How do you place the separalrix f A. As in Addition 
©£ Decimals. : 

More Exercises for the Slate, 

1. Bought a hogshead of molasses, containing 60,72 gallons; 
how much can I sell from it, and save 19,90? gallons for my 
own use ? A. 40,721 gallons. 

2. James rode from Boston to Charlestown in 4,75 minutes; 
Rufus rode the same distance in 6,25 minutes ; what was the 
difference in the time ? A. 1,5 min. 

3. A merchant, having resided in Boston 6,2678 years, stated 
his age to be 72,625 vrs. How old was he when he emigrated 
to that place? A. 66,3572 yrs. 

Note. The pupil must bear in mind, that, in order to obtain the 
answer, the figures in the parentheses are first to be pointed off, 
supplyingcipners, if necessary, then added together as in Ad- 
dition of Decimals. ' 

4. From ,65 of a barrel take ,125 of a barrel ; (525) take J2 
of a barrel ; (45) take ,45 of a barrel ; (2) take. ,6 ofa barrel ; 
(5) take ,12567 of a barrel; (52433) take ,26 of a barrel; (39) 
A. 2,13933 barrels. 

5. From 420,9 pipes take 126,45 pipes ; (29445) take ,625 of 
a pipe; (420275) take 20,12 pipes; (40078) take 1,62 pipes; 
<4109a> take 419,89 pipes ; (101) take 419,8999 pipes ; (10001). 
Ans, 1536,7951 pipes. 

MULTIPLICATION OF DECIMALS. 
tf ZitT* 1. ' How many yards of cloth in 3, pieces, each piece 
containing 20foV yards ? 



OPERATION. 

30,35 

•• • . * . 



An*. 62,25 yds. 



In this example, since nrahiplicatioir is a 
% short way of performing addition, it is plain 
that we must point off as in addition, viz. 
directly under the separating points in the 
multiplicand ; and, as either factor may be 
made the multiplicand, had there been twa 
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decimal! in the multiplier also, we must have pointed off two 
HK»rtyhoes*fbr deeiinsls, wtoee* oosnting both, would make-4« 
Hence 100 must alvay* point off in the product a* many place* 
for decimal*, as there are decimal place* m both the factor*. 
2. Multiply ,25 by ,5. 

5 1 In this example, there being 3 decimal 

place* in both the factors, we point off 3 

An*. ,125 places in the product, as before directed. 

' The reason or this wul appear more evi- 

dent by considering both the factors common fractions, and 

multiplying by TT XU., thus ; fK—^fay *nd fi^T^l now 
100Xib = iooo> w ^^ f written decimally, is ,125, j£n*., as before. 



3. Multiply ,15 by ,05. 
OPERATION. 
,15 
,05 



In this case, there not being so many 
figures in the product as there are decimal 
place* in both the factors (viz. 4), we place 
two- ciphers on the left of 75, to make aa 



Ans. ,0075 many. This will appear evident by the 

following; 45=TV(r <*M /^^ToTF* thm my^^lwS 1 ^ 
,0075, Ans., the *ame a* before. 

Fran these illustrations we derive die folio wing 

RULE. 

I. How do you multiply in Decimal* t A. As in Simple 
Multiplication. 

II. How many figure* do you point off for decimals' in the 
product? A. As many as are in both the multiplicand and 
multiplier. 

III. If there be not figure* enough in the product for this 
purpose, how would you proceed? JL Prefix ciphers enough 
to make as many. 

Q. What is the meaning of annex ? A. To place after. 
Q. What is the meaning qf prefix ? A. To place before. 

More Exercises for the Slate. 

4, What will 5,66 bushels of rye cost, at $1,08 a bushel? 
Jf. #6,1128, or $6.11 c.^Am. 

5. How many gallons of rum in ,65 of a barrel, each barrel 

containing 31 A gallons ? (20475) In fl of a barrel ? (252) In 
,42ofabarrel? (1328) In ,6 ef a. barrel? (189) fe 1120,5 
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barrels? 0648475) In 1,75 barrels? (W1«5) In 195,«W789 
barrels ? (89591488635). Ai#. 39374,9088536 gatttms. 

6. What wUl 8j6 pounds of flour come to, at $,04 » pound ? 
(344) At 9,03 ft pound? (258) At 6,035 a pound ? (#M) At 
p455 ajMuni? (3913) At 1,0075 a pound? (29650). 

7.' At $ ,9 a Bushel, what will 6,5 bushels of rye coat ? (585) 
What will 7,25 bushels? (6525) WUl 262,555 bushels? 
(2362095) WUl ,62 of a bushel? (556) WUl 76,75 busJwIe? 
(69075) WUl 1000,0005 bushels ? (90000045) WUl 10,00006 
bushels? (9000045) A. $1227,307996. 



DIVISION OF DECIMALS. 

IT XaVX. In Multiplication, we point off as many decimals 
in the product as there are decimal places in the multiplicand 
and multiplier counted together ; and, as division proves multi- 
plication by making the multiplier and multiplicand the divisor 
and quotient, hence, there must be as many decimal places t* 
the divisor and quotient, counted together, as there are decimal 
places in the dividend. . i 

1. A man bought 5 yards of cloth for $8,75 j how mash was 
it a yard? $,8,75=675 cents, or 100<A#; now, 875-l-5«175 
cents, or XOOths, s= $1,75 Ans. 

OR % * 

. By retaining the separatrix, and dividing as in whole num- 
bers, thus : — 



x * OPERATION. 

5)8,75 



Ajis. $ 1,75 



As the number of decimal places in the 
divisor and quotient, when counted to- 
gether, must always be equal to the 
decimal places in the dividend, therefore, 
I in this example, as there are no decimals 
in the divisor, an4 two in the dividend, by pointing off two deci- 
mals in the quotient, the number of decimals in the divisor and 
quotient will be equal to the dividend, which produces the same 
result as before. ' * ...... ^ 

2. A$. $2,50 a barrel, how many barrels of cider can' I have 
for $11 ? $ll=±slt00 cents, or lOOrAs, and $2,50=^0 cents, or 
WOths ; then, dividing 100th* by lOOths, the quotient will evident- 
ly be a tthole number, thus.*— •''■'■'..■ 



m 
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250) 1 100(4«§ bantb, J*,. 
1000 

loo 

860 



In tlti* example; we 
have fbr tn answer tl 

barrels, and jJ$Lo/ 
another barrefT But, 
instead of stopping 
here in - the process, 
we may bring the re- 
mainder} 100, into 
10ths,bv annexing a cipher (thatis, multiplying by 10), placing a 
iecimai point at the right of A, a whole number, to keep it sepa- 
rate from the lOths, which are to follow. The separatrix may 
now be retained in the divisor and dividend, thus : — 

We have now for ananswer, 
4 barrels and 4 tenths of anoth- 
er barrel. Now, if we count 
the decimals in the divisor and 

Quotient (being 3), also the 
eciraajs in the dividend, reck- 
oning the cipher annexed as 
one decimal (making 3), we 



.OPERATION. 

2,50)11,00(4,4 A*s. 
1000 

Itwio 

1000 



■hall tiad again the' decimal plaees in the divisor and quotient 
toquaJ to the decimal places in the dividend. We -learn, also, 
from this operation, that, token there are move decimals in the 
divisor than dividend, there mutt be ciphers annexed to the 
dividend to make the decimal plaees coital, and then the qua" 
tient will be a whole number. * 

Let us next take the 3d example in Multiplication, (H L.V.) 
and see if multiplication of decimals, as well am whale numbers, 
can be proved by Division. 

3. In th0 3d example we were required %o multiply ,15 by 
,06 ; now we will divide the product ,0075 by ,15. 

, We have, in this example, (be- 
fore the cipher was placed at the 
left of 5), four decimal places in 
. the dividend, and two jn the divi- 
sor ; hence, in order to make the 
decimal places in the divisor and 
ouotient equal to the dividend, we must point off two places 
tor decimals in the quotient. But,as we have only one decimal 
place in the quotient, the deficiency must be supplied by pre* 
fixing a cipher. 
The above operation will appear more evident by common 

fractions, thus. ,0Q75=-rj^yot **& »15=iVe" > *&* "1W5TI 
is divided by j*ifo by inverting -r\fo (1TXLVII.), thus, jjjxiottW 
—T&o-^fiO} Jtns., as before. 



OPERATION. 

,15),0075(,05 Ana. 
75 
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, Wfom these illustrations we deriftf tke following 

RULE. 

k . I. Aw do you write the numbers down, and divide f A. As 
in whole numbers. 

II. How many figures do you point off in the quotient for 
decimals? A. Enough to make the number of decimal places 
in the divisor and anotient, counted together, equal to the 
number of decimal places in the dividend. 

III. Suppose that there are not figures enough in the quotient 
for this purpose, what is to be done f A. Supply this defect 
by prefixing ciphers to said quotient. 

iV. What is to be done when the divisor has more decimal 
places than the dividend f A. Annex as many ciphers to the 
dividend as will make the decimals, in both equal. 

V. What will be the value of the quotient in such eases f 
A.' A whole number. 

VI. When the decimal places in the divisor and dividend are 
equal, and the divisor is not contained in the dividend, or when 
there is a remainder, how do you proceed f A, Annex ciphers 
to the remainder, or dividend, and divide as before. 

VII. What places in the dividend do these ciphers takct 
A. Pecimal places. 

More Exercises far the Slate. 

4. At $.25 a bushel, how many bushels of oats may be bought 
for $300,150? A. 1202 bushel*. 

5. At $,12£? or $,125 a yard, how many yards of cotton cloth 
may be bought for $16 ? '4-. 128 yards. 

6. Bought 128 yards of tape for $,64 ; how much was it a 
yard? J. $,005, or 5 mills; 

7. If you divide 116*5 barrels of flour equally among 5 men, 
iiow many barrels will each have ? A. 23,3 barrels. 

Note. The pupil must continue to bear in mind, that before 
3e proceeds to add together the figures in the parentheses, he 
nust prefix ciphers, when required by the rule for pointing off. 

8. At $2,255 a gallon, how many gallons of rum may be 
>ought for $28,1875 ? (125) For $&,375 ? (25) Fp* $lS,75 ? 
60) For $338,25 ? (150) A. 237,5 gallons. 

0. If $2,25 will hoard one~man a week, how many weeks, 
un he be boarded for $1001,25? (445) For $500£5? (2226) 
i\>r $200,7 ? (892) for $100,35 ? (446) For $60,75 ? (27) 
t 828,4 weeks. 

10. If 3,355 bushels of corn will fill one barrel > hero: tokk^ 
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barrels wTH 3,52375 bushels fill ? (105) Will ,4036 of a bushel f 
(12) Will 120,780 bushel*? (36) Will 63,745 bushels? (191 
Will 40,260 bushels ? (12) A. 68,17 barrels. 

11. What is the quotient of 1561,275 divided by 24,3? (6425) 
By 48,6? (32125) By 12,15? (1286) By 6,0*5? (257) 
Ans. 481,875. 



12. What is the quotient of ,204 divided by ,2 ? (132) By ,4 ? 
(66) By ,02? (132) By ,04? (66) By ,002? (132) By ,004? (66) 
4a#. 219,76. 



REDUCTION OF DECIMALS. 

f LVSCi To change a Vulgar or Common Fraction 

to its equal Decimal. 

1. A man divided 2 dollars equally among five men ; what 
part of a dollar did he give each ? and how much in lOths, or 
decimals? 

In common, fractions, each man evidently has % of a dollar, 
the, answer ; but, to express it decimally, we proceed thus.-— 

In this operation, we cannot divide 2 
dollars, the numerator, by 5, the denom- 
inator ; but, by annexing a cipher to 2, 
(that is, multiplying by 10,) we have 20 
tenths, or dimes ; then 5 in 20, 4 times ; 

that is, 4 tenths, = ,4: Hence the 

common fraction $, reduced to a decimal t is ,4, Ans. * 

2. Reduce 3 3g- to its equal decimal. 

OPERATION. In this example, by annexing one cipher 

3fc)3,00(,0937& to 3, making 30 tenths, we find that 32 is 

not contained in the lOths? consequently, a 
cipher roust be written in the lOths' place 
in the quotient. These 30 tenths may .be 
brought into lOOths by annexing another 
cipher, making 300 hundredths, wnich con- 
tarn 32, 9 times > that is, hundredths. By 
continuing to annex ciphers for lO OOthg , 
&C, dividing as before, we obtain ,09375, 
Ans. By counting the ciphers annexed to 
160 the numerator, 3, we shall find them eqwd 

160 ) i0 *^ c d* c i' ma l plact* in the quotient. 



OPERATION. 
JVumer. 

D«wm.5)2,0(,4 

20 

Ans? 4 tenths, as ,4 



288 

120 
96 

"iio 

924 
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A"©**. In the last answer, we have five place* for decimals j 

but, as the 5 in the fifth place is only t oo Wo of a unit, it will 
be found sufficiently exact for most practical purposes, to ex- 
tend the decimals to only three or four places. 

To know whether you have obtained an equal decimal, 
change the decimal into a common fraction by placing its prop- 
er denominator under it, and reduce the fraction to its lowest - 
terms. If it produces the same common fraction again it is 

right ; thus, taking the two foregoing examples, »4^tV=$. 

Again, ,Q9375=*§ l &thr==&. 

From these illustrations we derive the following 

RULE. 

I. TTow do you proceed to reduce a common fraction to its 
equal decimal f A. Annex ciphers to the numerator, and divide 
by the denominator. 

II. How long do you continue to annex ciphers and divide t 
A. Till there is no remainder, or until a decimal is obtained 
sufficiently exact for the purpose required. 

III. Hoto many figures of the quotient icill be decimals t 
A. As many as there are ciphers annexed. 

IV. Suppose that there are not figures enough in the quotient 
for this purpose, what is to be done t A. Prefix ciphers to 
#upply the deficiency. 

More Extrcises for the Slate. 

3. Change }, |, £, and jrV to equal decimals. A. J>, ,75, 
•25, ,04. 

4. What decimal is equal to £* ? ( 5 ) What=f ? (5) What 
=lV? (7*) What=Vfc? (4) Ans. 1,34. 

5. What decimal is equal to rfcr? (5) What=f P (S5) 
,What=^ ? (5) What^= fy? (175) What=±£ ? (685) A. 1,6. 

6. What decimal is equal to£? (1111) What^=|? (4444) 
Wh*t=iV? (19101) Wb»t=i? (3333) # A. ,898901. + 

_ ■■'■■'■■ ■■ - ■ ...I, . , .. , . . ,„ 

•When decimal fractions continue to repeat the same figure, like 333, 
4ce., in this example, they are ' called Bettetends, or Circulating Decimals. 
When only one figure repeat*, it is called a single repetend jbnt, if two or mors 
figures repeat, it if called a componnd repetend : thus, ,393, &c. if a tingle 
temtend, ,010101, &c, a compound repetend. 

When other decimals come before circulating decimals, as ,8 is ,8333* the 
deslaiaJ is called a mixed repetend. 

It is the common practice, instead of writing the repealing igVfas sett 
timet, to place a dot over the repeating figure in a single repotend \tbaa^AS\V 
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To reduce Compound Numbers to Deci- 
mals of the highest Denomination. 

Reduce 15 s. 6d. to the decimal of a pound, 
OPERATION. 

In thin example, 6d.= T ^- of a shilling, 
arid _&., reduced to a decimal by H LVlf, 

is equal to ,5 of a shitting, which, joined' 
with 15s., makessel5, ,5s. In the some 
manner, 15,5 s.-f-gO s.=,775 £, jfcw. 



12)6, Od. 
20)167o r 8. 
,775 £. 



is written 1 ; also over the first and last repeating figure of a compound rape- 
tend ; thus, for ,030303, Jtc. we writo, ,6$. 

The value of any repetend, notwithstanding it repeats one figure or move an 
infinite*uuniber of timeg. coming nearer and nearer to a unit each time, though 
never reaching it, may be easily determined by common fractions ; as will 
appear^rom what follows. 

By reducing X to' a decimal, we bare a quotient consisting of ,1211, &«., that 
is, the repetend, ,1 j £, then, is tlie value of the repetend 1, the value of ,938, 
fee. ; that is, the repetend 3 must be three times as much } that is, £ aad 
fifes |> >. fi xz % j and ,9 = $a= 1 whole. 

Hence, we have the following RULE for changing a single repetend 

to its equal common fraction,— Make the given refund a numerator, writing 
underneath for a denominator, and it is done. 
What is the value of 4? Of ,2? Of ,4? Of ,V? Of ,6? Of ,6? jg. £,f,f, 

By changing -fa to a decimal, we shall have, ,010101, that is, the" repetend 
t 6i. Then, the repetend ,04, being 4 times aa much, must he -g^, and ,56 must 
be ff, abo ,46=11. 

If 7 £v be reduced to a decimal, it produces ,09i. Then the decimal ,004, 
being 4 times as much, is g^-v;, and ^36 c=^^-. This principle will be 
true for any number of places. * 

. Hence we derive the following RULE for reducing a circulating 

decimal to a common fraction^-sAfo/ke the given repetend a numerator, ami tha 
denominator will be at many 9* ae there are figures in the repetend. 

Change ,1$ to a common fraction. A. ^§= fr* 
Change ,79 to a common fraction. A. ££ ^- JL, 
Change ,003 to a common fraction. A . ir&n; as T*hr» 
In the following examples, viz. change ,83 to a common fraction, there- 
Hje^ingfifiiveis3, that is, j* and ,8is JLj then |, instead otheing | of 
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[ Hence we derive the following ; 

R€X£, 

1. How must the setetal denominations be placed f A. One 
above another, the highest at the bottom. 

II. How do you divide? A. Begin at the top, and divide a* 
in Reduction; that is, shillings by shillings, ounces by ounces, 
&c., annexing ciphers. 

' III. How long do you contmue to. do sot A. Titf the denom- 
inations or* reduced to the decimal required. 

More Exercises for the Slate. 

2. Reduce 7 s. 6 d. 3 qrs. to the decimal of a pound. 

A. ,378126 £. 

3. Reduce 5 s. to the decimal of a pound, A. ,25 £. 

4. Reduce 3 farthings to the decimal of a pound. 

A. ,003125 £. 

5. Reduce 2 qrs. 3 na. to the decimal of a yard. 

A. ,6875yd. 

6. Reduce 2 s. 3 d. to the decimal of a dollar. A$,375.; 

7. Reduce 3 qrs. 3 na. to the decimal of a yard. A. ,9375 yd: 

8. Reduce 8 oz. 17 pwts. to the decimal of a pound Troy. 

A. ,7375 lb. 

9. .Reduce 8 £. 17 s. 6d. 3 qrs. to the decimal of a pound. 

. A. 8,878125£. 



a unit, u,< by being in the Mcond place, $ of -j^y =#V> then -f$ Jfcuf 

faaddedtogether, thus, ^-f l&^Jo 1 -^, •*•»• 
HenCe, to find the value of a mixed Tepetenti— First find the value of the 

rotating decimals, then of the other decimals, and add these results together, 
S. Change ,51o* to a common fraction. A. ^fa _|_ jjj^ ±se J§^ as -W- 

Proof, ll-hl2xs,91& , 

3. Change 303 to a Common fraction. A. -^rV 

To know if the reraJt he right, change the common fraction to a decimal 
again. If it produce* i the same, the work is right. 

Repeating decimals may be easily multiplied, lubtracted, Jus. by first re de s* 
iag them to their equal common traottone. . . 
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3 XJOC. To reduce Decimals of higfeer Denomina- 
tion* to Whole Numbers of lower Denominations. 
This rule is the reverse of the last. 

Let its take the answer to the first example. Reduce ,775 £ 
to whole numbers of lower denominations. 
OPKftATION. 



£ ,775 
20 

8. 15,500 
12 



In this example ,775 £, reduced to shillings, 
that is, multiplied by 20, gives 15,5, (Sir 
ciphers on the right of a decimal are of no 
value ;) then the decimal part ,5x12=6,00 
ss>6d. Ms, I5s.6d. 



d. 6,000 

Hence we derive the following 

RULE. 

1. How do you proceed t A. Multiply the given decimal as 
in Reduction ; that is, pounds by what makes a pound, ounces 
by what makes an ounce, &c. 

II How many places do you point off in each product for 
decimals? A. As many as there are decimal places in the 
given decimal. » 

III. Where will you find the answer t- A. The several de- 
nomination* on the left hand of the decimal points will be the 
answer. 

More Exercises for the Slate. 
The following examples are formed by taking the answers in 
the last rule ; of course, the answers in this may be found in the 
examples of that. The examples in each are numbered so as 
to correspond. 

2. Reduce ,378125 £ to whole numbers of lower denomi* 
nations. (For ans. see ex. JVo. 2, IT LVIII.) 

3. What is the value of ,25 £ of a pound ? 

4. What is the value of ,003125 of a pound ? 

5. What is the value of ,6875 of a yard ? 

6. What is the value of ,375 of a dollar ? 

7. What is the value of ,9375 of a yard ? . 

8. What is the value of ,7375 of a pound Troy ? 

Application of the two foregoing Rules. 

1. What will 4 yards of cloth cost, in pounds,, at 7 s. 6<L a 
yard? 7s. 6d., reduced to a decimal, « ,375 £ X 4 yds.**, 

£1,500 . ~ J 

20 
10,000 rfns., 1£ 10 *. 
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2. At |>(5 a cwt., what will 2 cwt. 2qrs. of rice co*t ? A. $15. 

3. At $20, a ton, what will 15 cvtt^i qrs. of hay cost ? 

A. $15 ; 5Q. 

4. What cost 6 cwt. at. 7 lbs. of sugar, at $ll,25a cwt. k 

A. $68pQ&l- 

5. What cost CO gals. 1 pt. of rum, at $,78 a gallon ? 

6. At $1,25 a bushel, what will 36 bu. pk. 4 qts. cost ? 

^. $45,15G i 2 V 
- #. At $4,75 a yard, what will 26 yds. 2 qrs. of broadcloth cost ? 

. , .. • A. $l»D,tf/2. 

8. At 2£, 10 s. a cwt., what will 6 cwt. 3.qts. of rice cost? 
2£,10s.=x2,5£,a*d6cfe/.3yrs. = 6,75c«rt.; then, 6,75x 

2£ = 16,875 £X 20 = 17,5 b.X 12= Gd. Ans. 16 £, 17s.. 6d. 

9. What will 6 gallons, 2 qts. of brandy cost, in pounds, at 15 
shillings hi gallon ? A. 4 £. 17 s. 6 d. 
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BHDtfOTXO V OF OUHICEIT 

II IiX> An apology may by some be deemed necessary forth'* 
omission, in this woFk, of much that is contained in other trea* 
tises, respecting what, is called *' the currencies of the different 
Vnitcd States. The author, however, deems it rather neces- 
sary to apologize for introducing the subject at all. Those 
merely nominal currencies, originally derived from Great Brit- 
ain, hn.ve long been obsolete in law, find ought to become, so in 
practice. So long, however, as that practice continues, it may 
be necessary to retain a brief riotico of it in elementary, works! 

Note. It was not intended that the following Table should^ 
be exact in every particular to a mill, but enough so, to corre- 
spond with the pecuniary calculations current among men of 
business ; and ; as such, it will be committed tomemory more 
easily. 

The design of the Table is not that it should be learned by 
rote, but by actual calculations from a few data; thus — as I 
far. is £ of a cent, then 2 farthings are |. Again, as 3 d. is 4 
cents, and 3s. are 50 cents, then 3 s. 3 d. are 54 cents. It would 
be well for the teacher to direct the attention of the pupil to." 
this object by explanations. ' "• 

Repeat the 

TABLE. 



1 farthing . . . is . . . £ of a penny, ... or ... $ of a cent. 

2 farthings . . art . . J of a penny, . . . or . . . § of a cent, 

3 farthings . . are . . | of a penny, ... or ... 1 cent. 

4 farthings . . are . . 1 pmny, or . . . \\tw!t»» 

Xo 



i 
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TABLE. 




s. d. d. ~cti. 
2 and 6 are 30 or 42 

2 and 9 are 33 or 46 

3 and are 36 or 50 
3 ana* 3 are 30 or 54 
3 an<£ 6 are 42 or 

3 ana* 9 are 45 or 

4 «nd are 48 or 66} 
4 and 3 are 51 or 71 
4 ana* 6 are 54 or 75 

4 and 9 are 57. or 79 

5 and are 60 or 83} 

5 and 6 are 66 or 91$ 

6 and are 7$ or 100 



■. d. cL eta. 
1 and 1 are 13 or 18 
1 and 9 are 14 or 19ft 
1 and 3 are 15 or 21 
1 and 4 are 16 or 22 
1 and 5 are 17 or 23ft 
land 6 are 18 or 25 
land 7 are 19 or 26ft 
land 8 are 20 or 27ft 
1 and 9 are 21 or 29 
1 and 10 are 22 or 30ft 
1 and 11 are 23 or 31ft 

1 and 12 are 24 or 331 

2 and 3 are 27 or 37ft 

1. At 3 Qurthings a yard, what will 2 yards of tape coat m 
cento ? 

* 2. What will 2 sticks of twist coat, in cento, at | <L a stick £ 
At ft d. a stick ? At | d. a stick? 

. 3. At 7 d. a piece, how many cento will buy 1 inkstand ? 
Will buy 2? Wmbuy3? 4? 5? 6? 

4. How many cents must you pay for 2 rulers, at 9 d. a 
piece? For 4? For 6? For 8? For 16? For 24 ? For 
32? 

5. What will 2 yards of lace come to in cento, at 1 s. 6 d. a 
yard ? What will 3 yards ? What will 4 yards ? What will 
6 yards ? 

6. When oats are 3 s. 6 d. a bushel, how many cento will 
. buy 2 bushels ? 

7. When rye is 3 s. a bushel, how many cento will buy 
2 bushels? How many 3 bushels? How many 4? How 
many 8? 

8. When corn is 4 s. 6 d. a bushel, what are 2 bushels worth 
in conts ? What 4 bushels ? What 8 bushels ? What Id 
bushels? 

9. How many cento make a dollar ? A, 100. 

10. If a Latin Grammar cost 6 shillings, how many dollars will 
buy 2 ? How many 4 ? How many 6 F How many 8 ? How 
many 20 ? 

11. What will 2 barrels of flour come to, at 30 shillings ptik 
barrel? What will 3? What will 6? What will 7? 

12. If you buy a book for 1 shilling and 6 pence, and give the 
bookseller a fifty -cent piece, how many cents in change must 
he give you ? . 

\&. If you buy a Latin Grammar for 4 shillings and 9 pence, 
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and give the bookseller 1 dollar, how many cents mutt he pay 
you? 

,14. If you hare 4 J pence a week, how many weeks win come 
to a dollar ? How many to 2 ? How many to 3 ? 

15. If I pay X s. 6 d. fer 1 meal of victuals, how many meals 
can I have for a dollar ? For 2 dollars ? For | a dollar ? For 
i of a dollar? For 3 dollars? For 4? 

16. When broadcloth is 12 s. a yard, for how many dollars 
canyon buy 2 yards ? How many 3 ? How many 5 ? 

17. You buy a hat fbr 18 shillings, and give the store-keeper 
a five dollar bill ; how many dollars must he give yon in 
change? •* ' 

18. How many cents are 2 s. 2 d. ? 2 s. 5 d. ? 2 s. 7 <fc ? 
2 s. 10 d. ? 3 s. Id. ?.3s. 5d. ? 3 s. 8 d- ? 4 s. 2U ? At. 
5d. ? 4s.7d. ? 7s.7d.? 9 s. d. ? 10 a, 6 d< ? 12 s.? 
12s.6d.? 12s. 9 d.? 13s.? 14 s. 6 d. ? 15s. ? 15s.6A? 
15 s. 9*? 16 s. 6 d. ? 17 s. 6d.? Ids.? 21s.? 24 s.? 
27s.? 30a.? 36s.? 42s.? 48b,? 54 s.? 60s. ? 66a.? 



O; What is that, which you hive now been doing, called f 
A. Reduction of Currencies. 

Q. Are pounds , shillings, ^enee and farthings the same in all 
countries f A. They are the same in name, but not in value. 

Q. What was their value formerly in England and her Ameru 
tan colonies f A. The same. 

Q. What has occasioned the difference in value t A. The 
' legislatures of these colonies emitted, or put in circulation, 
bills, which depreciated in value in various degrees. 

Q. What is. the number of shillings, which it takes, m any 
state, to make a dollar, called f A. The currency of that state. 

Q. How many shillings make a dollar in the JVeie England 
states, Virginia, Kentucky, and Tennessee f A. 6 shillings. 

Q. What name does the currency of these states take f A. 
The New England currency. 

New England Currency. — To reduce this Cur- 
rency to Federal Money, and Federal Money again to 
the same Currency. 

Q. What part of a pound is $1 or 6>. of this . currency t A. 
j$j = t"o- ; decimally, *c= ,3. 

1. How many dollars in 3 £. 8 s. 3 d. ? 

Bur educing 3£. 8s. 2d. to decimals, by 1F LVIII, we have 
3,4!25d£. JVovr, since every $ of a pountl is a dollar, it is evi- 
dent, that, as many times as ,3 is contained i/t3,4125,£., so many 
dollars there will be, thus : — 
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OPERATION. , 
,3)3,4125 

$11, 375, Ans. 



The pupil mm rscsllect that, m division of dec*. 
■ tnals. there must be the same number of decimals in 
the divisor and quotient that there ism the dividend. 
There are 4 in the dividend* and I in the divisor ; 
consequently, there tmut he 3 pointed off in the quo- 
tient. 

2. How many pounds in $\ 1,375 ? 

This example being the reverse of the last, it is evident that 
we mm* t multiply by ,3. 

* OPERATION. 

$ 11, 375 
,3 

A. 3£> 8 s. 3 d. 3,4125 

20 



8,2500 
12 



R will be recollected by the pupil in pointing 
off, that there must be as many decimal places 
in the product, as there are decimal places in 
both multiplier and multiplicand. 



3,0000 

* From these illustrations we derive the following ' 

f. How do you reduce the New England currency to federal' 
money f A. Reduce the question to the decimal of a pound, 
and divide by ,3. 

II. flow do you reduce federal money to the same currency 
again f A., Multiply by ,3. 

More Exercises for the Slate. 

3. Bought a building for 17£.15s. 6d. ; how many dollars 
will pay tor it? Jl. $K>,25. 

4. How many pounds in $59,25? (17-15-6) In $177,75? 
(53-<3-t?) In $355,50? (106-13) In $71 ? (21-6) In $J48?. 
(42-12) In $568? (170-8) Ans. 412£. 1 s. 

5. What will 15 barrels of flour cost in dollars, at 6£. 16 s. 
N. E. currency a barrel? (340) At 7£. 10 s. a barrel? (375) 
At 7£. 7 ■! a barrel ? (36750) At 6£. 10 s. 6 d, a barrel ? (32625) 
At 6£. 4 s. 6 d a barrel ? (31125) A. $1720. 

6. What will 4 acres of land cost in pounds, at $50 an acre ? 
(60) At $49 ah acre ? (58-16) At $48 an acre ? (57-12) At 
$25 an acre ? (30) At $12 an acre ? (14-8) At $24,50 an 
acre ? (29-8) Ans. 250£. 4 s. 

.7. What will 4 acres of land cost in federal money, at 15£. 
an acre ? (200) At 14£. 14 s. an acre ? (196) At tf£. 8 s. an 
acre ? (192) At 14£. 4 s. an acre ? (189333) At 3£. 12 s. an 
acre ? (48) At 7£. 4 s. an acre ? (96) Ans. $921,333. 
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8. What will 15 barrel* of ram cost, in pounds, at $22,75 a 
barrel? (102-7-6) At $23,75 a barrel ? (106-17-6) At $20,75 
a barrel ? (95-7-6) Ans. 302£. 12 s. 6 d. 

£' A gentleman in Virginia purchased a house for 300 £. 15 s. 
6d. (1002583), 40 acres of land for 61£. 5 s. 6d., (20425) and 
expended for repairs 109£. 9 s. 8 d. (304944). What did the • 
whole amount to in federal money ? A. '$1571,777. 

New York Currency. — -q. What, is the currency of 
New York, North Carolina, and Ohio called f A. New York 
currency. 

Q. How many shillings make a dollar of this currency t A. 
6 shillings. 

q. What part of a pound is 8 s. A. jfoss-fo't decimally ==,4. 

Rule I. How do you proceed to reduce this currency tofede* 
ral money, and federal money to the same currency again f A. 
Take ,4 and proceed with it as with ,3 in the last rule. 

1. Change 204£. 18 s. to dollars and cents. 

204£. 18 e. =204,9£--4 = $512,25, Ans. 

2. Change to federal money 409£. 16 s. ; (102450) 136£. 12s. ; 
(34150) 413£. 16 s. ; (103450) 49£. 12 s. ; (124) 50£. 2 s.; (12525) 
600£. (1500) Ans. $4149,75. 

3. Change into New York currency $22,078; (8-16-7-1) 
$44,154; (17-13-2-3) $88,312; (35-6-5-3) $176,624; (70-12-11-3) 
•tf*w..l32£. 9 s. 3id. 

4. What will 20 yards of cloth cost, in dollars and cents, at 
15 s. 6d. a yard? (3875) At 12 s. 6 d. a yard ? (3125) Atl3s. 

6 d. a yard ? (3375) At 17 s. 6 d. ayard ? (4375) Ans. $147,50. 

Pennsylvania Currency. — q. what is the currency 

of New Jersey, Pennsylvania, Delaware, and Maryland called f 
A. Pennsylvania currency. 

q. How many shillings make a dollar of this currency f A. 

7 s. 6 d. 

q. What part of a pound is 7 s. 6 d. ? . . ^ 

A. 7 s.6 d =90 d. and 20e. = 240d.; then, ^ = ££. 

Rule I. How do you reduce this currency to federal money * 
A. Divide by I ; that is, multiply by 8, and divide by 3. 

II. How do you reduce federal money to the same currency 
again t A. Multiply by §. 

Exercises for the Slate. 

1. Change 60£. 15 s. to federal money. 

60£. 15 s. = 60,75£ X 8 = 486 -f- 3 = $162, Ans. 

2. Change $162 to Pennsylvania currency. 

$162 X 3 =* 486 -f- 8= 00,7o£. = 60 £. t£ *. A**. 

3. Change to dollars and cents 80£. y ($YXm\ «Eck&.\^ 

13* • ■ - " ' — ' 
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(66880* *40£.;(640) 1£. 15s.7d. ; (4744) 6*£. 7 •.*<*.; 
(134286) A*. $1661, 165 -f. 

4. Change to Pennsylvania currency $9,50: (3-11-3) $38,50; 
(10-13-9) $57; (21-7-6) $85,50; fc£l-3) $42,25; (15-16- 
10-2) $126,75; (47-10-7-2) $633,75; (237-13-1-2) 4**. 
368£.14*.4cL2qrs. ^ 

Georgia Currency.— q. h^ {, fa currewsy ©/ Caro- 
Una and Georgia called} A. Georgia currency. 

Q. How many shillings irakc a dollar of th*s currency f A. 
4 1. 8 d. 

Q. What part of a poundis A a. Sd.> A. 4s.8d.=»56d., 
and 20s. « 240 d.; then, 5Cd. is ^j^ =*V&' 

Re lb I. Hoto rfo you reduce Georgia currency to federal 

money f A. Divide by jfc; that is, multiply by 30, and divide 
by 7. _ \r 

II. flow do yo* reduce federal money to the same currency 
again? A. Multiply by -&• 

Exercises for the Slate. 

1. Change 835£. 9 s. to federal money. 

835,45£> X 30 « 2506350 -*- 7 » $3680,50, Aw. 

2. Change $3580,50 to Georgia currency. 
$3580,50 X 7 = 25063,50 h- 30 =r835£. 9s. Ans. 

3. Change to federal money 206£. 17 s. 3d. ; (895125) 104& 8«, 



7 d. 2 or 8. ; (447562) 252£. 3 1. 1 d. 2 ore. ^1080669) A. $2423,356. 

4. Change to pounds, shillings, &c. $447,562: (104-8-7-1) 

$895,125; (208-17-3) $1080,669 (252-3-1-1) A 565£. 8 a. 




fl.2 qrs.-jf- 

English or Sterling Monet. — Q. How many shri- 
lings of this money make a dollar t A.. 4 s. 6 d. 

q. What part of a pound is 4 s. 6 d.f A. 4s.6d.sq64 d* 

and 20 «. = 240 d.; then, $1 is tf^B . «« jfr^ • 
Rule I. How may sterling money be reduced to federal 

money t A. Divide by -fn- ; that is, multiply by 40, and divide 
by 9. 

II- HotD do you change federal money to sterling money f 
A. Multiply by A* * 

Exercises for the Slate. 

1. Change 21 £. 7 s. 6 d. to federal money. 

21 £.7s.6d. ==21,375 x40==855,000-*-9s=$96, An*. 
% Change $95 to sterling money. A. 21 £. 7 s. 6 a. 
' 3. Change 21 £. 7 s. 6 d. to federal money. A. $95. 
4. Change J065 to sterling mwy • A 64 & 2a. 6 d. 
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CANADA CuRRHN<?Y.— Q. Whatie the currency of Canada 
andtiev? Scotia called t A. Canada currency, 
'ft. Howmany shilling* of this currency make a dollar? A.St. 

q. What part of a pound iefts.t A.Jb~i* 

Rule I. How do you change this currency into federal 

money f A. Divide by \ ; that is, multiply by 4. 

1 If. Hcrw do you reduce federal money to Canada currency? 

A. Multiply by $ j thai is, divide by 4. 

Exercises for the Slate. 

1. A gentleman, residing in. Boston, contracted a debt of 
200£. 17 8. in Halifax ; how many dollars will pay the debtr 
- 2(JO£.17s.s=^00^5£.x4a=$803,40, Ans. 

2. A, residing in Montreal, sent 306j£. Canada currency to 

B, his correspondent in New York, to purchase 120 barrels of 
flour. The flour cost $12,50 per barrel ; how much, in Canada 
currency, is the balance which is due ? A. 75£. 

3. A merchant in Quebec wrote to his correspondent is 
Philadelphia, to purchase a large quantity of cotton. His cor- 
respondent writes he has purchased 300 bales, each containing 
2T5 pounds, at 10£ cents per pound. How many pounds Can* 
ada currency must, the merchant remit to his agent to meet the 
purchase price ? j3.2114£. 1 a. 3d. 

Foreign corns are estimated in the United State? 
according to the following 

TABLE. 

Livre of France, $ ,18£. 

Franc of France, ........ $ ,18f, 

Quilder or Florin of the U. Netherlands, . $ ,40. 

Mark Banco of Hamburg, ..... $ ,33$. 

Rix dollar of Denmark, ...... $1,00. 

Real of Plate of Spain, ...... $ ,10. 

Milrea of Portugal, $ 1,24. 

Tale of China, . . . • $1,48. 

Pagoda of India, • • $1,84, 

Rupee of Bengal, * $ i50t 

1. Reduce 500 livres of France to federal money. 

llivre=*c$ ,16* ; then, 500 X 18J«*f9$60, Ans. 

2. Reduce $92,50 to livres of France. A. 500 livres. 

3. Reduce 5000 francs to federal money. A. $037^50. 

4. Reduce 12500 6orlns to federal mora? . A. ^ftRfe . 

6. Reduce $5000 to florins. A IS&fttarn* . " 
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A pound sterling of Great Britain, . .- . $4,44}. 
A pound sterling of Ireland, . . ... $4,10. 

Questions on thejoregomg. 

1. How many are 40, 5, and 9, added together ? How many 
100 + 19 + 9? How many 400 + 50. + 25 4- 9? Bow many 
500 + 100 + 80+20? Howmany 89 + 9 + 8+6? 

2. How many are 6 times 50? 10 X 100? 10 X 1000? 
20x60?30x40?* 

3. What number added to 20 will make 30 ? Will make 40 ? 
Will make 39? Will make 89? 

4. What number multiplied by 4 will make 8 ? Will make 
40? Will make 400 ?' 600? 1000 > 

5. What number divided by 8 will make 2 ? Will make 6 ? 
Win make 10 ? 

6. If the minuend be 40, and the' subtrahend 21, what will be 
the remainder ? 

7. If the remainder be 40, and the subtrahend 20, what will ' 
be the minuend ? 

8. If the divisor be 6, and the quotient 8, what will the divi- 
dend be ? . * 

* 9. If the quotient be 10, and the dividend 120, what will the, 
divisor be ? » 

10. If the product of two numbers be 84, and the multiplicand 
7, what will the multiplier be ? 

11. What will 120 yards of cloth cost, at 50cts. a yard ? (Di- 
vide by the aliquot part, found in IT XXVIII.) At 33$ cents ? 
At 25 cents ? At &) cents ? At 16$ cents ? At 12j cents ? 
At 10 cents ? At 5 cents ? 

12. How many times will a little wheel, 6 inches in circum-v 
ference, turn round in going 1 foot, or 12 inches ? In going 3 
feet, or 36 inches ? In going 5 feet ? 12 feet? How many 
times in going across the street, allowing it to be* 3 rods, 3 
yards, an J 1 foot, or 660 inches. 

13. What must be the circumference of a wheel that turns 
round twice in going 2 feet, or 24 inches ? 

14. How many shillings in 8 d. + 6 d. + 10 d. ? 

15. How much does 19 s. 6d. lack of 1£.? 

16. How many pounds are 2 times 30 s. ? 4 X 10 s. ? 

17. Divide 15 s. by 2. • 

18. Reduce $ to its lowest terms. 

19. Reduce -fyj -ft-, -j^ft-, ■$&, to their lowest terms. 

20. What fraction can you use for -fa, -jpg-, -jSy, J, jfo ? 

21. What part of a month is I day ? A. -fa. Is 2 days ? A. 
— li-. iis5days? A, ifo—^. -IsTfteyal 4. -&s. \a^ 
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days ? ./?. Jk ^ "At- Is 9 days ? ^. ^ = -^. Is 15 days ? 

^'iW — £• Ia2Qdays? A ft = f 
22. How much is & of i? &of£? *of*ofJ? 

23? tfow much is £ of J? 2^of^|-? 

24. How many tunes is 9 contained in § ? How much is | 
of|? ' 

25. How many time* 2 in -j*£ ? (To divide a fraction, we mul- 
tiply the denominator, or divide the numerator.) 2 in -fV • 3 in 
A? 3 in if? 4inf¥? 

26. How much is £ of ^j- of a month ? £ of £ of a month ? 
% of a month divided by 2 is how much ? How much is £ of 

%$ of a month ? 

27. James has f of a dollar, Rufus f, and Thomas the 
remainder of the dollar ; what is Thomas' port ? 

28. William had £ of a ticket, Henry \, and James & j what' 
part of & ticket did they all own? (Find how many 8ths each had 
first.) 

29. What kind of fractions are the following, viz. §, f , 5&, 7|, 

Sfjofl? 
-30. Reduce £ to a decimal. 

31. What decimal is equal to £?<£'?-&? | ? 

32. James has ,2 of a ticket, William ,5, Thomas £, and 
Harry the remainder ; how much does Harry have ? 

3a. What is the amount of ,3+ ,4 -f ,1 ? 
34. Multiply ,6 by ,5. 
35.' How much is ,5 of ,5 ? 

30. How much is ,3 multiplied bv ,4 ? 

37. Divide ,24 by ,6. v 

38. Divide ,8 by ,2. ; 

39. Divide ,6 by ,15. 

40. From ,5 take ,25. 

41 . 4- of 14 is 2 ; 2, then, is $■ of what number ? 

42. * of 4 is 2 ; 2, then, is £ of what number ? 

43. 3 is \ of what number ? 

44. 4 is -J of what number ? 

45. 5 is ^V of what number ? 
40. 10 is £ of what number? 
47. 7 is ■£ of what number ? 

Exercises fvr the Slate. 

1.2685 + 874.8 + 60=: "* A. 2840. ' ' 

2. 3789543^- 2689 = .*. 3786854. 

3, 7236845 X 1732= A, V3&mvS*k. 
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4. 803645 -h 201= 4. 4445f£f • 

6. 7 is yV of what number? Ji^490. 

7. 26 is | of what number f •* 104. 

8. 20£.13B.4d.4-100£.i5s.6d. + 10d. + 15r. + l«.6d. 
-f id.-f ]|d.= A. 122j£. 6 b. 4 d. 1 qr. 

9. From 1£. 15 s. take 19 b. | d. .£. 15 a. 11 d. 1 qr. 

10. Multiply 16 by |. A. 10}. 

11. Divide 16 by |. .4.24. 

12. Multiply | by 30. A. 25. 

13. Divide I by 30. A. j*. + 

14. Multiply £ off by 15. .4. 5f . 

15. Divide i of | by 15. A. rfj. 

f : 16. A man bought 4 hogsheads of molasses : the first con- 
tained 76f gallons ; the second 63$ gallons ; the third 79} gal- 
lons ; and the fourth 59$ gallons. How many gallons in the 
whole ? (Reduce the fractional ports to a common denomina- 
tor before you proceed to add.) A. 27$hfi££y 

17. W^+^-iS4^qfi + i ^ 8 000 =*.*. 3744,200005. 

18. What is the value of ,990625 of a pound ? 

A. 19 s. 9 d. 3 qrs. 

19. From 29 years, 5 mo. 3 days, take 23 hours 40 minutes. 

A. 29 years, 5 mo. 2 days, hours, 20 minutes. 

Able. When it is required to find the distance of time from 
one date to another, it may be easily done by subtracting the first 
date from the last, reckoning the months according to their 
order in the year ; thus, January is 1st mo., February 2d mo, ; 
Ac. 

90. What is the difference of time between March 27, 1827. 
and February 15, 1828 ? 



(») 0») 
1828, 2d mo, 15th day. 
1827, 3d mo. 27th day. 



Jfe eomvutiMg imitruty «# reck** 30 

4*1/8 to the month, ami 12 months to the 

femr. 

Ans. 10 mo. 18 days. 

21. What is the difference of time between April 14, 1827, 
and March 16, 1826 ? A. 11 mo. 2 days. 

22. A note, dated July 1, 1826, was paid June 20, 1828 ; 
how long ws8 the note on interest ? A. 1 year, 11 mo 19 days. 

23. A note, dated Nov. 15, 1820, was not paid till Dec. 1, 
1828; how long was it at interest ? A. ,8 years, mo. 16 days. 
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IT LZI. Q. If the interest of 100 dollars for 1 year is 6 dol^ 
tars, what will be the interest of 900 for the same time ? Of 
300? Of 400? Of 600? 

q. What will be the interest of 100 lor 3 years ? For 4 
vears ? For 10 years ? 

. Q. What is that which is paid for the use of money colled t 
A. Interest. 

Q. How, then, may it be defined t A. Interest is an allow- 
ance made by the borrower to the lender for the use of money. 

Q. What is that which is paid for the use of 100 for X year 
called f A. The rate per cent. 

Q. Why called the rate per cent, f A. Because per cent., or 
per centum, means, by the 100. 

Q. How, then, is interest computed f A. At so many dollars 
for each 100 dollars, so. many cents for each 100 cents, so many 
pounds for each 100 pounds, &c. for 1 year. 

Q. How is it computed on a greater Or less sum than 100, or 
a longer or shorter time than 1 year t A. In the same propor- 
tion. 

Q. What is the meaning of per annum f A. Each year, or 
by the «v ear. 

Q. What, then, is the meaning of 6»er cent, per annum f A. 
6 dollars for the use of 100 dollars, o cents for 100 cents, &c, 
for I year. 

Q. When the rate per cent, is established by law, what is the 
interest called ? A. The legal, or lawful interest. 

Q. What is the legal interest m the New England States f 
A. (5 per cent. 

Note. In the state of New York, it is 7 per cent. 

Q. When there is no mention made of the rate per cent., what 
rate per cent, is understood t. A. The legal rate. 

Q. What is the sum lent called t A. The principal. 

Q. When the interest and principal are both added together, 
what is it called t • A. The amount. 



Since, at 6 per cent., tbe interest of 100 emu for IS mo. ii 6 cents, the in- 
terest will always be 4 as many cents as there are months j that is, 4 the nam- 
*ber of months will express iu cents the interest of $1 for said momhs, thus : 
the interest of *)I for 12 months being 6 cents, 8 mo. will be 4 cents, tor 4 is £ 
of 8 mo. j and m the tame proportion for any length of time. 

Now, as the interest of any sum oyer 1 dollar is proportionally more, as 5 
dollars for instance, the interest of which is 5 times as many cents as the in- 
terest of $1, and as cents are lOOths of a dollar, it follows, that^ multiplying 
any denomination, as pounds, dollars, cento* etc., by \ the number of months, 
kvUI give a product that will be the interest, either in cents or IOOths, which 
are easily brought into dollars, or whole numbeie, by cutting off two figures in 
the jproduct, (that is, dividing by 100.) 
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Hence, To find tht inter Ast of any sum of dollars, pounds, 
shillings, or eagles, for one year or more, we have the/ollou- 
ing 

RULE. 

. I. How do you proceed? A, Multiply by £ the number of 
months, and cut off two figures at the right, (for drriding by 

Mental Exercises. 



l. 

a. 

3. 
4. 
5. 



What is the interest of 
What is the interest of 
What i» the interest of 
What is the interest of 
What is the interest of 



6. What is the interest of ^ 

7. What is the interest, of $8 for 1 yr. 4 mo. ? 

8. What is the interest of $5 for 1 yr. 6 mo. ? 



8 for 4 months ? A. 16 cents. 

for 4 months ? A. 8 cents. 

for 6 months ? A. 6 cents. 

for 2 months-? A. 20 cents. 

80 for 10 months? A. $4,00. 

40 for 1 yr., or 12 mo. ? A. $2,40; 

A. 64 cents;. 
A. 45 cents. 




9. What is the interest of $1 for 4 years? 

10. What is the interest of $8 for 2 mo. ? 
is the amount ? A. $8j08. 

11. What is the interest of $6 for 1 yr. ? 
is the amount ? A. $6,36. 

12. What is the interest of $1 for 4 yrs. ? 
is the amount? .#.$1,24. 

13. What is the interest of 100 £. for 2 months? 
What is the amount ? A. 101 £. 

14. What is the interest of 10 £. for 1 yr. 8 mo. ? 
What is the amount ? A: XV £. 

15. What is the interest of $2,50 for 2- mo. ? A. 2 cts. 5 m. 
What is the amount ? A. $2,535. 

16. What is the interest of .$6,50 for 2 mo.? A. 6£ cts. 
What is the amount ? A. $6,56$. 

Exercises for the Slate. 
1. What is the interest of $240,30 for 3 yrt. 4 mo. ? 
3 yrs. 4 mo. =40 mo. -3- 2 =20, half the number of months. 



A. 24 cents - • 
A. 8 cts. What 

A. 36 cts. What 

A. 24 cts. What 



A. 1£. 
A. 1£. 



OPERATION. 1 

240,30 ' In this example,^ there are two places for cents in 

25 the mnjtiplicand, there will he two also in the product 5 

then, cutting off two more figures, (for dividing by 100,) 

$48^600, .&». "•**•**■**. 

2. What is the interest of $400 lor 2 yrs. 6 mo. ? A. $60. 

3. What is the amount of $600 for 4 yrs. 1 mo. ? A. $622>50. 

4. What is the interest of $75 for 2 yrs. 6 mo. ? (1125) Of 
$250 ? (3750) Of $800 ? (120) Of $95 ? (1425) Of $650 ? 
(9750) A. $280,50. 



I 
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- 5. Wbrft > the interest of $1900 for 4 no. ? (30) F«r 6 
mo. ? (45) For 10 mo. ? (75) Tor I yr. 2 mo. ? (10$) For 

I yr. amo. ? (150) For 4 to. 2 mo. ? (375) For 6yfs. 6 mo. f 
0*85) A. $1365. •- 

, 6.. What is thB amount of $75 for Byre. 6 mo. ? (8605) \ Of 
$250? (88750) Of $800? («*>) Of $95? (10925) Of $650,? 
(74750) A. $2150,50. T 

7. What i» the amount of $615,75 for. 5 yrs. ? (800475) For 

II yrs. 1 mo. ? (1025223) For 7 yrs. 2 mo. ? (880522) A. 
$2706,22 -f- 

8. What is the interest of $7650 for 3 yrs. 3 mo. ? (149175) 
For 3 yrs. 4 mo. ? (1630) For 6 yrs. 6 mo. ? (298350) For 
2 yrs. 2 mo. ? (09450) 4. $6999,75. 

9. What is the amount of $7,50 for 10 yrs. 1 mo. ? (12037) 
For 2 yrs. 3 mo. 4 (8512) For 1 mo. ? (7537) For 11 mo. ? 
(7912) For 1 yr. 7 mo. ? (8212) A. $44,21 +. 

. i i ■ ■ i i ■ » « i ii * ■ ■ » ■ «■ ■ ■ ■ 

1T JUEDC* Since days are always either Skhs of a month, or some 
greater part, as halves, 3ds, 4ths, 5tha, &c. j thus, 1 day = ^5- ; 3 days = -fo^ 

which, being reduced to its lowest terms, is «V j 3 days = -rfe or -dj- j 5 days 

=* i^j- or ^ ; 90 days = $$, or ^ j it follows, that, if these parts be dimin- 
ished in the same proportion as the months, that is, if half the fractional part 
be taken for a multiplier, the product will express the interest for the days in 
cents, or lOOths, which, divided by 100, a»bofote, will be the interest required. 

To halve any thing , we divide by 2. 

JVdtfc. It will be recollected, that, to divide a fraction bjr 
j2, we can 

Multiply the denominator f or divide the numerator. 

1. What is the interest of $60 for 15 days ? $60. 

15 days = £$ or £ mo. -f- 2 = £, mistier. £ 

Ans.$ ,15 

2. What is the interest of $24 for 10 days ? $24 

19 <&»y* = |$ »a. = £ -f» 2 =; £, w«fc**fcr . |, 

An*. $ ,04 

a What is the interest of $120,60 for 20 days ? $120t,6Q 
f» days = £# mo. = § -f- 2 = £, ««tt*K«r. £ 

dfiw. $,4020 

*. What is the interest of $360,60 for 19 days? $360,60 
19 days =z^ mo. -^2 = ^multiplier. $% 

14 Ara.^V^^.^^- 



Hence, toJaU ii* mUrtst s/ssy sss* fsr imf*, we haw At 



ftULE. 

I. flew do ys« ftoetod firm, t A. J find what 
•art ef a month the days are, and reduce the fraction to iu ] 
lowest terms. ' 

II. Wkmt do yommaJu the mmtefber t A. Half of tttsfiae- 



III. Bow do fomkmlvctke fraction T A. HaWe the nume- 
rator, or double the denominator. 

IV. 4fUryomka9em*UipUUbytkefrmeti0m,wkMtist*k 
dome with the product, to get tkt uderestt A. Cut off Urn 
figures, as before. 

Mental Exercises. 

*. 

1. What is the interest of $130 for 15 days? A. 30cts. 

2. Interest of $60 for 15 days?. A. 15 ets. ForlOda.? A. 
lOets. 

3. Interest of $18 for 20 da.? A. 6cts. ForlOda.? A. 3o*s. 

4. Interest of $120 for Ida.? A. 2 eta. For 2 da.? A. 4cU. 

5. Interest of $60 for 3 da.? jfl. 3cts. For 6 da.? A 6cta 

Exercises for the Slate. 
1. What is the interest of $1200 for 2 da. ? $1200 

' A*s. 40cts. 

' 2. What U the interest of $600 for 20 da. ? $600 

Jfat. $^00 

3. What is the interest of $2400 for 15 da.? 4. $6. 

4. What is the interest of p600 for 10 da. ? A. $6. 

5; What is the interest of $726 for 20 da. ? A. $2,42. 

6. What is the interest of $1200 for 1 da. ? (20) For 3d*.? 
(60) For 4 da.? (80) For 5 da.? (1) ForlOda.? (2) For 
15da ? (3) For 20 da.? (4) For 25 da.? (5). A. $16,60. 

7. Whatistheinterestof$120for8vrs.4mo.l5da.? $120 

e*e m ltif Ut rfor the imp and months it 5ft}. ) ^^ 

6000 
30 






jffn*. $60,30 



8. What is the interest of $1200,60 lor 1 jr. 
10 mo. 34 da.? $1200,60 

9 as | } the n*kipli$r t am, a 11$. S U * 

132066a 

48024 



Ans. $136,868^bm. 

>flrf e. When the days are as area number, it will oftentimes be found con- 
venient to find what fractional part of a month half the days will be, without 

starving the fraction afterward* ; thus, for 90 day*, take 10 days = JJs|, 
the-maltiplier. 

& What is the interest of $180 for 29 days ? A. 87 ets. 

10. What is the amount of $180,60 for 2 yrs. 4 mo. 20 da. > 
A. $206,486. 

11. What is the amount of $36,60 for 2 yrs. lino. 6 da.? 
A. $41,205^. 

. . 12. What is the interest of $300 for lyr. 6 mo. 15 da.? (2775V 
For 2 yrs. 6 mo. 15 da.? (4575) For 3 yrs. 4 mo. 10 da.? (6050> 
For 4 yrs. 4 mo. 5 da. ? (TO25) A. $212,25. 

13. What is the interest of $600^0 for 2 yrs.? (7206) For 
lyr. 8 mo.? (6005) For 2 yrs. 8 mo. Ida. ? (9618) For5yra. 
7 mo. 12 da.? (202368) For 8 yrs. 4 mo. 4 da. ? (30065) A. 
$731,308. - 

}4. What is the interest of $700 for 1 yr ? (42) For 6} mo. f 
(2275) For 4 mo. ? (14) For 20 da. ? (2333). A. $81,063. 

15. What is the amount of $60000 for 3 da. ? (60030) For 
8 da. ? (00060) For 9 da. ? (60090). Jk $180200. 

16. What is the interest of $60 for 2 mo. 1 da. ? (61) For 2 
mo. 2 da. ? (62) For 2 mo. 3 da. ? (63). A. $1,86. 

17. What is the interest of $60 for 2 mo. 7 da. ? (67) For 2 
too. 8 da. ? (68) For 2 mo. 12 da. ? (72). A. $2,07. 

18. What is the interest of $1200 for 13 yra. 11 mo. 29 da. ? 
wfr. $935,80. 

The foregoing example, although it i* a* dlnVufc a one a* usually ocean, is 
solved by one third of the usual number of figures required by other methods. 



IT XaXX£X. It is evident, that, when the rate is either more or less than 
e per cent., the interest lor the given rate will be a certain part of 6 percent.-, 

thus, 5 per cent, will be £. a* orach as 6 per cent., 4 per cent. £ as nmeh, 7 per 
eeet. •£ as much, Ice. 

To get £ f J of any number, we multiply by the numerator, and divide 
by the denominator ; and. as the denominator will always be 6, and the nu- 
merator the given rate, tteilC€, 
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To find the interest ef any mm, when the rate is not 6 per 
oent., we have the following 

RULE. 

I. How do you proceed f A. Find the interest for 6 per cent 
as before. 

II. How do you proceed next ? A. Multiply the interest of 6 
per cent, by the given rate, and always divide by 6. 

1. What is the interest of $600 for 1 yr. 2 mo. and 15 days, 
at 5 per cent. ? ~qq 

7£ mo. 

4200 "* 

150 , ; * 

4350 iat. at (J per tent* 

5 « "- " " 
6)21750 

Ans. $3625 tot. at 5 per cent. 

2. What is the interest of $240 for 2 yre. 6 mo. at 1 per cent. ? . 
(6) At 2 per cent.? (12) At4percent.? (24) At 6 per cent.? 
(36) At 10 per cent.? (60) At 5£ per cent.? (33) A. $171. 

3. What is the interest of $480 for 3 yre. 2 mo., at 15 per 
eent.? (228) At 20 per cent. ? (304) At 1G| per cent. ? <1$340) 
At 15* per cent. ? (235<j0) At 7 per cent. ? (10640) A. 
$1037,40. 

4. What is the interest of $600 for. 15 mo., at 2| per eent. ? 
(20625) At 3| per cent.? f28125) A. $48,75. 

5. What- is the interest of $600 from. January 1st to March 
1st? (6) From January 15th to. May 15th? (tit) From Janua- 
ry J5th to September 15th ? (24) .#.$42. 

6. What is the amount of $500 from March 10th, 1824, to 
March 10th, 1827? (590) From March 29th, 1820, to March ' 
29th, 1826? (680) From March 16th, 1820, to March 16th, 1834? 
(620) A. $1890. 

7. What is the interest of $60 from June 1st, 1886, to No- 
vember 1st, 1827? (510) From April 1st, 1825, to August 16th, .. 
1826 ? (495) From July 4th, 1825, to August 19th, 1828 ? 
(1135) A. $21,30 • • , = * . < -.'*•' 

8. What is the interest of $300 from September 5th, 1826, 
to September 25th, 1826 ? (1) From August 9th, 1826, to De t 
cember 24th, 1827? (2475) 4. $25,75. . * 

9. What is the amount of $180 from. October 1st, 18550, to. 
December 1st, 1830?; A. $225. 



INTEREST. 1*1 

H ZXXWm A concise and practical Rule for the State of 
New York, in which the interest is established by law at 7 

per cent. It has been remarked, that 7 per cent, is J of 6 per 
cent. ; that is, £ more than 6 per cent: Hence, 

$. To find the interest at 7 per cent, what is the 

RULE 7 

A. Add i of the interest, at 6 per cent, (found as before), X4 
itself; the sum will be the interest at 7 per cent 

JVofe. The interact for any rate per cent, may be famd in the tame 
Bor by subtracting, when the fiten rate ii under o per cent., and adding, 
h is more. 

1. What is the interest of $360 for 20 days, at 7 per cent. ? 

Mew Method. Old Method. 

$360 $960 

£) $ 1,20 at 6 per cent. 1=^)2520 
20 V 210 



Ans. $ 1,40 at 7 per cent. 15= j-) 105 

5=i) 35 

jliw. $1,40 , 

2. What is the interest of $60 for 2 jrs. 4 mo., at 7 per 
cent.? A. $9,80. 

3i What is the amount of $120,60 for 1 yr., 6 mo., 10 da., at 
7 per cent. ? A. $133,407 A- m. 

4. What is the amount of #241,20 for 6 mo. 20 da. ? (25058) 
For 1 mo. 1 da.? (242653) For 1 yr. 4 mo. 5 da. ? (263946) For 
2 yn. 6 mo. 25 da. ? (234582) w9. $1041,761+. 



1TUnr. Since 6 per cent, is $6 on $100, that is, rfcrof 

the principal, and 5 per cent, yfo-, &c., hence, 
To calculate the interest at any rate per cent., when the 

time is 1 year, we proceed as follows : 
Rule. Multiply by the given rate, and cut off two fyptr§s, 

as before. 

14* 



ltt arithmetic;, 

1. What is. the interest of 
$220,4fr for 1 yr., at 9 per cent ? 



£220,40 



$ 10,8360 Am, 



9. What is the interest of $1200,30 for 1 yr., at 12ft per 
c$nt.? .0. -$150,03,7. 
3. What is the amount of $80,10, for I yr., at 2§ percent, ? 

S2102) At 6 percent.? (84105) At 10 per cent.? (8811) At 
percent.? (83704) At 19f per cent. ? (95919) . 

A. $433,94+. 

If ASVIi Combhssio*. Q: When an allowance of so muck 
per cent, is made to a person catted either a correspondent, factor, 
or broker, for buying, or assisting in buying and setting goods 
for his empfoyer, what' is it catted? A-. Commission. 

Rule. Sin&e commission, insurance, buying and setting stocks, 
and, loss and gain, are rated at so much per cent., without regard 
to time, how may all these be calculated f A. Multiply b j the 
rate per cent., and cut off two figures, as in the last rule. - 

1. What would you demand for selling; $400 worth of cotton, 
for 2£ per dent, commission ? 

$400 X 2J, and cutting offfwojigwes,*=i%\Q, commua&on, Ans. 

2. My correspondent informs' me that he has purchased goods 
to the amount of $5000; what will his commission amount to, 
at 2$ per cent. ? A. $125. 

3. What must \ be allowed for selling 300 pounds of indigo, 
at $2,50 per lb,, for 2 per cent, commission ? (15) For 2| per 
cent.? (20625) For 5 percent.? (3750) For 6ft per cent.? 
(4875) For 7 pet oent. ? (5250). A. $174,37$. 



Insurance. Q. What is the allowance of so much per cent, 
made to persons, to make good the losses sustained by fire, 
storms, fyc. catted? .#. Insurance. 

Q. By what name is the instrument that binds the contracting 
parties called? A. Policy. 

Q. What is the sum paid for insurance catted f .#. Premium. 

1. What will be the premium for insuring an East India ship, 
TOlued; af $25000, at 15* per cent. ? A. $387t>. . 

2. What is the premium for insuring $2690* at 20 percent- ?^ 
(580) At 30 per cent.? (780) At 1^ percent.?' (481). 36* 
per cent. ? (689) ^.$2470. 



Stpck. Q. What is the general name for all moneys invested 
in trading companies, or the funds of government, called f 
A. Stock. 



I 
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Q, Wh#n> $100 of stock sell* for $100. how is the ftotksmd to 
be? A. Atpar. 

Q. When is it said to be above par, and when below par t 
JL When $m stock sells for more than f 100, it is said to 1m 
above par ; when for less than 100, below par. 

Q. When U is above par, what is t{ said Urbe t A. So much 
advance. ' 

1. What is- the value of $8560 of stock, at 10* per cent. ; 
tkatis, 6 pei cent, advance? An*. $2506 X 106 =« $2660. 

2. What js the value of $1000 of insurance stock, at 96 per 
cent. ; that is, 5 per eent. below par ? A. $960. 

3. What is the value, of $1200 of bank stock, at 3 per cent. 
below par ; that is, 97 per cent. ? (1164) At 112 per cent., or 12 
per cent, advance ? (1344) At 87} per cent. ? (1050) At 12J 
per cent, advance ;, that is, 112£ per cent.? (1350) -3. $4908. 



Loss and Cain. 1. Bought a piece of broadcloth for $80; how 
much must I sell it for, to gain 10 per eent. ; that », 10 per 
cent, advance, which is 110 per eent: on the cost ? $80 X 110 

*B6 $88, A7l$. 

2. Bought a hogshead of molasses for $50, and 5 gallon* 
having leaked out, I sold the remainder at 10 per cent, loss; 
that is, 10 per cent, below pax, being 90 per cent, on the cost ; 
what did I get for it? .4. .$45. 

3. If I pay $50 for a piece of broadcloth, how must I tell the 
same so as to gain 20 per cent. ; that is, 20 per cent, advance, 
or 120 per cent on the cost ? A. $60. 

4. Bought rum at $1 ,25 per gallon ; and, by accident, so much 
leaked out, that I am content to lose 20 per cent. ; how mutt i 
sell it per gallon ? .£.$11 

5. A merchant bought 400 barrels of flour for $3500 ; how 
• must he sell it per barrel, to gain 25 per cent. ? A. $10,93§. 

* 6. Bought sugar at 15 cents per lb. ; at what rate must I sell 
it a lb. so as to gain 20 per cent.? (18) ' So as to gain 25 per 
cent.? (1875) 30 percent.? (195) 40 per? eent.? (2*) 45 per 
cent.? (2175) 50 per cent. ? (225) 65 per eent. ? (2475) 75 
per cent. ? (2G25) 90 per cent. ? (285) 100 per cent., or to 
double my money? (30) ^.$2,31. », . . 

7. Bought 100 tierces of rice, each tierce weighing 300 lbs., 
net, at 64 cents per lb. ; (1875) 30 pipes of wine for $1,12& per 
gallon; (425250) 3 hhds. of rum for 90 cents per gallon; 
(17010) 40 barrels of flour for $7$ per barrel; (300) and 40 
bushels of salt for 7 a. £d. or $1,25 per bushel; (50) how much 
must all the said articles be sold for, togain 50 per cent., being 
150 per cent, on the first cost ? A. $9971,40. 
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. 7W, Rate percent^ and Amount gffoen, to 
find the Principal* 

1. What sum of ready money, put at interest rbil yr. 8 mo. 
at 6per cent, will amount to $220 ?. J 

The amount of $1 for 1 year and 8 mo. is $1,10; then $230 
+ $1,10== $200, Aw. 

Rctlb. H6w, thai, would you wotted to find tk4 principal t 
A. Divide the given amount by the amount of $1, $t the given 
rate and time. 

2. What principal, at 6 per cent., in 5 years, will amount to 
$660? 

IntkvmumpU, j»4fotfi»rM50*y $1,30, we annex tto* cu*er*£e 500, t» 
m*keUudeum*lpl4uesmt£edivw and dw&nd equal. (See IT L VI.) 

A. $500. 

3. What principal, at 6 per cent., in 1 year 2 mo., will 
amount to $642. A. $000. 

4. What principal will amount to $691,50 in 2 yri., 6 mo., 15 
da., at 6 per cent, ? A. $G00. 

5. A eoxrespon4ent has in his hands $210, to be; laid out in 
goods ; after deducting his own commission of 5 pe| cent., how 
much will remain to be laid out. 

It is evident, that the communion which he received, added to the money laid 
out, must make $910 j hence, $310 may be considered the amount, and the 
money laid oat the principal : consequently, the question does not differ mate- 
rially from the foregoing. In such questions as those, in which time is not 
regarded, the amoant of $1 is the rate per cent, added to $1. 

it will be recollected that 6 per cent, m 6 cents on 100 cents, or $1 : 5 per 
cent., 5 cents ; the amount, then, of $1, £t 5 per cent., is 5 cents added to $1, 

making $U05 } then $210 -£- $1,05 = $200, Ana. 

6. A factor receives $1040 to be laid out in goods, after de- 
ducting his own commission of 4 per cent. ; how much does 
his commission amount, to ? 

'The sum laid out, found as before, is $1000 ; then, 1040— 1000 = $40, com- 
miiHioH, the Answer. 

• 7. A factor receives $2100, from which he wishes to deduct 
his commission of 5* per cent.; what will his commission 
amount to f A. $100. 



Discount. 1. William owes Ranis $1272 to be paid in 1 
year, without interest ; but Rufus, wanting his money imme- 
diately, says to William, I am willing to allow yon per cent., 
the lawful interest, if you will pay me now ; what sum ought 
William to pay Rufus ? 

It is evident that he ought to pay just such a sum, as, put at interest, would 
in 1 year amount to $1273 $ or, in other words, sneh a principal as would 
amount to $1373. This question, therefore, i* solved in the same maimer as 
the preceding. 

$1278 •+- $1,06** 1200, the Aw. 



Q* What is an allowance made for the payment of a sum of 
money before it becomes dune coiled? A. Discount.' 

Q H What is the sum failed, which, put at interest, would, in 
the given , time ami rate, amount to the given turn or debt ? A. 
The present 'worth. 

Q. In calculating interest) what would the* present worth to 
called ? A. The principal. 

Q. Whatwould the given sum, or debt, be called ? A. The- 
aniount. ' 

Q. What is the discount of any sum equal to ?-'• A. The in* 
tereat of ittf present worth for the same time. 

Q. As operations in discount are sitbstantiaUy the same as in 
the preceding paragraph, what is the rule, which was there 
given, that is applicable to discount? 

JIulb. Divide the given anim, or debt, by the amount of $1, 
at the given rate and time; the quotient will be the present 
worth- 

■Q,. How i}, the discount found? A. By subtracting the 
present wojrtii from the given sun* or debt. 

. Jftfte.- It wikbe recollected that, when so per cent, is mentioned, 6 per cent. 
u understood. . 

2. Whit * the- present worth of $133,20, duo 1 yr. 10 mo. 
hence? r.£.$120. 

ProoFj t What is the amount of $120 fori yr. 10 mo. ? 
(Perform, tins example by the rule for calculating interest.) At 
$133,20. 
4. Whit • the discount of $660, due 1 yr. 8 mo. hence ? 

A. $60. 
Proof. £. What is the interest of $600 for 1 yr. 8 mo. ? 
V ' i A. $60. 

6. What b the discount of $460, due 2 yrs. 6 mo. hence ? 
4. $60. 

7. What b the present worth of $1350, due 5 yrs. 10 mo. 
hence? .#.$1000. 

8. Boughtgoods to the amount of $520 on 8 mo. credit ; how 
much ready noney ought I to pay as an equivalent ? A: $500. 

9. Boughtgoods in Boston, amounting *to $1854, for which 
I gave ray mte-for 8 mo. ; but, being desirous of taking it up, 
at the expiration of 2 months, what sum does justice requiro 
me to par ? A. $1800. 

10. What is the discount of $615, due 5 mo* hence ? 

i . . . • • '*. $15. 

11. What is the present worth of $1260, due 10 mo. hence ? 

A. $1900. 

12. What is the present worth of $1272, duo 2 yrs. hence, 
discounting tt 3 per cent. ? A. $1200. 

13. What is the present worth of $51£Q, dft* ^^».^«ts»> 
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(60) Of$804,dae4me.heiice? (200) Of $13000, due 5 yrs. 
hence ? (10000) Of $1)440, due 3 yrs.. hence r (8000) 

4. $18250. , 

14. What is the present worth of $515, due 6 mo. hence ? 

(500) Due 1 yr. hence ? (485649) Due 15 me. hence ? (47908&) 

Due 90 mo. hence ? (44i»lbl) Due 4 yrs. hence? (415322) 

A. $2346,421 -f . 

J 

IT liX Villa Tune, Rate per cent., and Merest, being 
given, to find the Principal, 

1. What sum of money, put at interest \ yr!8mo. at the rale 

of 6 per cent., will gain $20,00, interest ? „ 

The interest ttf&lfor 1 jr. 8 «w. *= 10 et$. ; then, $20,60 -j- &!*« $H6, Ans. 

Role. How, then, would you proteedf A. Di Tide the given 
gain or interest by the interest of $1 at the giveJt.rate and 
time ; the quotient will be the principal required., 

. 2. A certain rich man has paid to him, every fear, $48000 
interest money ; how much money must he have a\ interest ? or 
what principal will gain $48,000 in 1 year, at 6 pet cent. ? 

A\ $800000. 

3. If a man's salary be $12000 a year, what prhdpal at in- 
terest for 1 yr. at 6 per cent, would gain the same t 

^. $200000. • 

4. Paid $45, the lawful interest on a note, for Sjyis. 6 mo. ; 
what was the face or principal of the note ? A. $W. 



> The Principal, Interest, and %me, being 
given, to find the Rate per cent. \ 

i 

1. If I have $2000 at interest, and at the end o^tbe year I 
should receive $120 interest, what rate per centJwould that 

he? • ' 

The inter** of $sm*t 1 per cent, firr \ year is $M >, t**re/V«,$190~ » 
ss=$6, that is, 6 per cent., the rate required. j 

Rule. How, then, do you proceed to find (te rote per 
tent.? A. Divide the given interest by the in< treat of the 
given sum, at 1 per cent, for the given time ; the aiotient will 
he the requited rate. j 

2. If I receive $00 for the use of $000, 1 yr. and 8 mo., what 
ie the rate per cent. ? Jt G per cent. ' J 

3. If I pay $200 for the use of $£)00 for 2 yrs. 
is the rate per Gent ? A. 4 per cent. 



5 mo., what 



V 

\ 
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When the prices of goods are give*, to find what is the 
Rate per cent, of Gain or Lois. 

1. A merchant bought cloth for $1,20 a ynird, and fold it for 
$1,50 ; what was the gam per cent. ? 

fa this example, we are required to find the rate percent. The process, 
then, of finding it, is substantially the same as in the foregoing examples. 
It has been remarked, that 6 per cent, is 6 cents on 100 cents -, that is, the 

interest is f£^ of the principal j which, written decimally, is ,06 ; 5 per cent. 

is T £# = ,05 •, 25 per cent, is -fifo — ,25 j that is, the rate may always be 
considered a decimal earned to two places* or lOOtbs. In the last example, by 
subtracting $1,90 from $1,50, we have 30 cents gain on a yard, which is 

t^J <* the ^^ 008t » "$$y =s ^5 =s 8^ pier cent., the Aimer. 

Rule. How y then, do you proceed to find the rate per cent, 
of gain or loss f A Make a common fraction by writing the 
gain or loss for a numerator, and the cost of the article the de- 
nominator \ then change it to a decimal. 

2. A merchant bought molasses for 24 cents a gallon, which 
he sold for 30 cents; what was his gain per cent. ? 

A. ,25 «26 percent. 

3. A grocer bought a hhd. of rum for $75, from which seve- 
ral gallons having leaked out, he sold the remainder for $60 ; 
what did he lose per cent. ? 

In this example the decimal is £; which, carried to two 
places, is ,20 =s= 20 per cent., the Answer. 

4. A man bought a piece of cloth for $20, and sold it for $25 ; 
what did he gain per cent. ? A 25 per cent. 

5. A grocer bought a barrel of flour for $8, and sold it for $9; 
what was the gain per cent. ? 

As two decimal places only are assigned to the rate per cent., ,185 is 18-j^ 
=a 13| per cent., that is, the third place is jo many tenths o^l per cent, j thus, 
1 per cent, is ,01, and £ per cent, is ,005 =• J^ t or | of 1 per cent. * 

A. 12& per cent. 

6. A merchant bought a Quantity of goods for $318,50, and 
sold them again for $299,39 j what was his tees per cent. ? 

A 6 per cent. 

7. What is the grain per cent, in baying rum at 40 cents a 
ation, and selling it at 42 cents a gallon ? (6) At 44 cents ? 

) At46eents? (15) At50cents? (f" " " 
) At 60 cents ? (50) A 140 per cent. 



r 



8. Bought a hhd. of molasses, containing 112 gallons, at 26 
cents a gallon, and sold it for $ ,286 a gallon; what was the 
whole gain, and what was the gain per cent. ? 

A $2,912, and the gun ,1»10 per em*. 

9. Bought flour, at $9 a barrel, and sold it for $10,80 a bar- 
rel ; what was the gain per cent.? A. 20 n«t wofc~ 
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10.' If I bay ahorse for $150, aijd a chaise for $350, and sell 
the chaise for $350, and the horse for $10Q, what is raj gain 
percent.? j0/$*,]25 = 12£ por cent. •• ' 

• 11. If L buy cotton at 15 dents a pound, and sell it ffar 16£ 
cents, what should I gain. ixx laying out $100 ? \A> $10. 

12. Bought 20 barrels of rice tor $20 a barrel, and paid for 
freight 50 cents a barrel ; what will be my gain per cent, is 

selling it for $25,62^ a barrel ? ' A. 25 per cent. 



The Principal) Rate per cent., and Interest, 
being given, to find the Time. 

, 1. William received $18 for the interest of $200 at 6 per 
cent. ; how long must it have been at interest? 

The interest on $900 for lyr. atS per cent, is $12 j heM*e&&~ 12 = 1$ 
« 1 J years, the required time, Ans. 

Q. What, then, is th* Rule ? A* Divide the given interest 
by the interest of the principal for 1 year at me given rate, 
the quotient will be the time required, in years and decimal 
parts of a year. 

2. Paid $36 interest on a note of $600, the rate being 6 per 
cent.; what was the time ? A. 1 year. 

3. Paid $200 interest on a note of $1000 ; what was the time, 
the rate being 5 per cent. ? A. 4 years. 

4. Oa a note of $60, there was paid $9,18 interest, at 6 per 
cent ; how long was the note on interest ? * 

A. 2,55 yrs. a 2 yrsi 6 mo. 18 da. 



CKMMKFOUmD 33FTS&E8T. 

% TrTTTTr 1. Rufus borrows of Thomas $500, which he 
agrees to pay again at the end of 1 year, together with the 
interest, at 6 per cent. ; but, being presented, be wishes to keep 
the $500 another year, and pay interest the same as before. 
How much interest ought he to pay Thomas at the end of the 
two years ?■ - • . * 

In this example, if Burse had paid Thomas at the end of tta tot year, the 
interest would* have been $506 X 6 =$30, which, added to the principal, $509, 

tbne, 500 -f- 30, — 530, the ram or amount jaatly doe Thomas at the end of the 
•rst year ; but, an it waaeot paidrthBO,it is evident, that, for the next year, 
<Sd jreex,) Thmaaa ought ta/oceive iatorett on #530, (being the amount of the 
first year). The iatereetpf f>30 for 1 year w 530X6 =r $31,80, which, added 

to 9590, = 561,80, theaseiiBtfot 2 years} henoe, $561,80— $500= $61,80, 
saatorand nuere&, the Answer. . 

Tbi» atode of computing mtsrest, ahhongfc rtrtotiyjim, if not sathorisea by 

law ' . .- - " -i . . . : v. . -■ » 



COMPOUND 1OTU&BT. V® 

4. When the interest is added to the principal, at the end of 
*1 year, and on this amount the interest calculated for another 
year, and so en, what is it called t A. Compound Interest. 
4 Q. How, then, may it be defined f A. It im interest on both 
principal and interest, 

Q. What is Simple Interest t A. It is the interest on the 
principal only. 

Hence we derive tke following 

RULE* 

I. How do you proceed f A. Find the amornit ef the prmcfc 
pal for the 1st year, by multiplying as in simple interest ; the* 
of this amount for the 2d, and so on. 

II. Howmany times do you multiply and add f A, As many 
times as there are years : the last product wiH be the amount. 

III. How is the compound interest found? A. By subtract* 
tag the given sum or met principal from the product. 

Mart Exercises far the Slate. 
9. What is the compound interest of $156 for 3 yrs. r 



$ 156 s I*** «w», T>-rt jwwcy o i . 

' 6 



9,36* 
156 «■ jrww^M, added tegeihm. 



105,36 m erne**** erprinfralfor Dd.yor- 
6 



9,9216 sss eempmmd iattreet fit? «tr r cud 
165,36 = prhtdpal** year, added together. 

175^816=, 
6 



10,516896 1= e&mpemtd •nferttt 3tf*yMr, emf 
179,2816 =rri*c*pai 3d fear, eddad together. 



185,798496=, 

156 =>»t principal mttoratfd. 

Ans. $29,796 , f^ect»gtk€tkrtel^Jlg^^,a9^tr^^v*hu 

3. What will be the amount of $500 for 4 years, at compound 
interest ? 4. $631 ,238^-f • 
15 
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4. What is the amount of $500 for 4 yean, at simple inter- 
est? A. $690. 

5. What will be the amount of $700 for 5 years, compound 

interest? A. 93^757-ft-h 

6. What will be the amount of $700 for 5 years, at simple 
Interest > A. $910. 

7. What will be the amount of $1000 for 3 years, at com- 
pound interest ? (1191016) $1500 for 6 years ? (21277766) 
$2000 for 2 years ? (224720) $400 for 7 yearn ? (601452) 

A. $6167,446& +. 

8. What is the compound interest of $150 for 2 years ? (1854) 
$1600 for 4 years? (4199631) $1000 for 3 years? (191016) 
$5680 lor 4 years? (1490669) $500 for 3 years? (95508) 

A. $2215,896^ +• 

9. What is the compound interest of $600,50 for 2 years, at 
2 per cent? (242602) At 3 per cent? (365704) At 4 per cent.? 
(490008) At 5 per cent. ? (615512) At 7 per cent ? (870124) 
At 10 per cent.? (126105) A. $384,50. 

10. What is the difference between the simple interest of 
-$200 for 3 years, and the compound interest for the same 

time ? A. $2,203ft. 

11. What b the compound interest of $660 for 2 years 6 
months? 

In calculating the compound interest for months and days, , 
first find the amount for the years, and on that amount calcu- 
late the interest for the months and days ; this interest, added 
to the amount for the years, will be the. interest required. 

•£.$94,38,4+. 

12. What is the compound interest of $500 for 3 yrs. 4 mo. ? 

A. 107,418!^+- 

13. What is the difference between the simple and compound 
interest of $200 for 3 yrs. ? (22032) For 4 yrs. 6 mo. ? (60702) 
For 2 yrs. 8 mo. 15 da, ? (17706) A. $10,044. 

Ai the amount of $8- if twice as much M $1, 04, 4 times at much, &c., 
hence, we may make a table containing the amount of the 1£, or $1, for sev- 
eral yean, by which the amount of any ram may be easily found 'for the earne 
time. »- '•' 
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TABI43, ;-. " 

Showing the ftinount of 1£, or $1, for 20 years, at 5 and 6 per 

cent., at compound interest. 



Years. 
1 

2 
3 
4 
5 
6 
7 

8 . 
9 
10 


5 per cent 


6 per cant 


, Yew. 
11 

12 
13 
14 
15 
16 
17 
18 
19 
20 


6 per cant 


6p« cut 


1,05000 


1,06000 


1,71033 


1,89829- 
2,01219 


1,10250 


1,12360 


1,79585 


1,15762 


1,19101 


1,88564 


2,1)292 


1,21550 
1,27628 


» 1,26247 


1,97993 


2,20090 


1,33822 


2,07892 


2,39655 


1,34009 


1,41851 


2,18287 


2,54035 


1,40710 


1,50363 


2,29201 


2,60277 


1,47745 


1,59384 


2,40661 


2,85433 


1,55132 


1,68947 


2,52695 
2,65329 


3,02559 


1,62889 


1,79084 


3,20713 



14. What is the compound interest of $20,15 for 4 years, at 
6 per cent. ? 

■ By the Table, $1, at 6 per cent, for 4 years, is $1,26247, 
X $20,15 = $25,438, amount, from which $20,15 being subtract- 
ed, leaves $5,28 &^r -f- 

15. What is the amount of $10,50, at 5 per cent for 2 years ? 
(115762) For 6 years? (140709) For 8 years? (156132) For 
15 years? (218*6) For 17 years? (240661) For 20 years? 

(278595). • $114,914^+, A. 

Any sain, at simple interest, will double itself in, 16 years 8 months ; but at 
compound, in a little more than half that time ; that is. in 11 years, 8 months 
and 23 days. Henoe, we see that there ife considerable difference in a few 
years, and when compound interest is permitted to accumulate for ages, .it 
amounts to a sum almost incredible. If 1 cent had been put at compound isk 
terest at the commencement of the Christian era, it would have amounted, at 
the end of the year 1837, to a sum greater than could be contained in six mil-, 
lions of globes, each equal to our earth in magnitude, and all of solid goal, 
while the simple interest for the same time would have amounted to only 
about one dollar. The following question is inserted, more for the sake of ex- 
emplifying the preceding statement, than for the purpose of it* solution. The 
amount, however, at compound interest, may be found, without much perplexi- 
ty, by ascertaining the amount of 1 cent for 20 years, found by the Table, then 
making this amount the princijml for 90 years more, and so on for the whole 
number of years. * . 

16. Suppose 1 cent had been put at interest at the commencement of the. 
Christian era, what would it have amounted to at simple, and what at com- 
pound interest, at the end of the year 183? ? A. Simple, $1 ,106^ \ compound, 
$17^16474(H75»5ea^707«)914974711959976620354^^ nearly. 
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f UDEXXa Q. What is the meaning of equation ? A. The 
art of miking equal. 

Q. JFaor t# equation of payments? A. It is the method of 
fbimtig an equal or mean time for the payment of debts, due at 
different times. 

1. In how many months will $1 gain as much as $2 will 
gain in 6 months ? A«X2= 12 months. 

3. How long will it take $1 to gain as much as $5 will gain 
in 12 months ? A. 60 months. 

3. How many months will it take $1 to be worth as much at 
the use of $10, 20 months ? A. 200 months. 

4. A merchant owes 2 notes, payable as follows: one of $8, 
to be paid in 4 months ; the other of $6, to be paid in 10 months; 
but he wishes to pay both at once : in what time ought he to 
pay them? 

4 X 8 «= 32 ; therefore, f 8 for 4 mo. « $1 for 32 mo., and 
10 X 6 =s 60 ', therefore, $6 for 10 mo. as $lfor 60 tj»*. 

14 92 

Therefore, he might have $1, 92 months, and he may keep 

$14, i*f part as long ; that is, -fa of 02 months, which is 

02 ■+• 14, =s 6 mo. 13^ da., Ans. 

Q. Hence, to find the mean time of payment, what is the 
Rule ? A. Multiply each payment by the time, and the sum 
of these several products, divided by the sum of the payments, 
will be the answer. 

JVoie This rule proceed* on the supposition, that what is gained by keep- 
ing the money after it is due, is equal to what ia lost by paying it before it is 
due But this is not exactly true, for the gain is equal to the interest, while 
the low is equal only to the discount, which i» always less than the interest. 
However, the error is so trifling; in most car m which occur ia business, as not 
So make any material difference in the rendu 

5. A owes B $200 to be paid in 6 months, $300 in 12 months, 
$500 in 3 months ;- what is the equated time for the payment 
of the whole? A. G&. 

6. What is the equated time for paying $2000, of which 
$500 is due in 3 months, $360 in 5 months, $600 in 8 months, 

and the balance in 9 months ? A. 6^yVo~ = 6$$ months. 

7. A merchant owes $600, payable as follows : $100 at 2 
months, $200 at 5 months, and the rest at 8 months j but he 
wishes to uay the whole debt at one time ; what is the just 
time for said payment ? A. 6 months. 

8. I owe as follows, viz. to A $1200, payable in 4 months; to 
B $700, payable in 10 months ; to C $650, payable in 2 years ; 

to D $1000, payable in 3* years ; to fc $\2ft, w<&&* ^ ** 
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months ; and to F $500, payable in 4 years ; now, what would 
be the equated time for paying Hi^w^ple ? ~£ 2&Ht$ months. 

Questions on the foregoing. 

1. A man bought a barrel of floor for 2£ 15 tf. 6 d., a hhd. of 
molasses for 6£ 15 s., and a barrel of brandy for 8£ 15 t , ;, what 
did the whole cost ? A. 18£ 5 s. 6 d. 

2. What wul 9600 yards of cloth cost, at $,50 a yard? (4800) 
At $,33*? (3200) At $,25? (2400) At $,20? (1920) At'$,i6|? 
(1600) At $,12*? (1200) At$,6i? (600) At $,5?. (480). 
A. $16200. . .. . wt ^ 

3. What is the product of 2 s. 6 d. multiplied by 2 ? (5) By 
? (10) By 7? (17-6) By 10? (1-5) By 12? (1-10) A. 4£ 
s. o d. 

4. Divide 2l£ 19 s. 9 d. equally among 6 men ? A. 3£ 13 s, 

5. Reduce J, j> and ■£, to the least common denominator. - -4 

Jo"i ¥ oS A"* 

6. Change 2000 francs to federal money. A. $375. 

7. TS*Tr + ,3 + TM^H-673-r-TinftrTJV- •*• 673,37505. 

8. Change 4500£, English pr sterling money, to dollars of 
4s,6d. each. A. $a0O(K>. 

9. What is the interest of $21,20 for 6 months ? (636) For 
3 months 15 days ? (371) For 1 J month ? (159) For 10 days ? 
(85) For 8 dayB ?' (17) For 4 days? (14) A. $1,232+. 

* 10. What is the amount of $300, at 7 per cent., for 1 year ? 
(881) At 3 per cent. ? (309) At 5£ per cent. ? (31650) At 9| 
per cent. ? (32925) At 12£ per cent. ? 133750) A. $1613,25. . 

11. What is the discount of $315 for 10 months, at 6 per 
emit. ? (15) Of $550 for 1 yr. 8 mo. ? (50) Of $2660 for 5 yrs. 
6 mo. ? (600) Of $121,402 for 8 yrs. 4 mo. 15 da. ? (40602) 
A. $765,602. . 

12. What is the compound interest of $560 for 4 yrs. ? (1 46987) 
For 2 yrs. 6 mo. ? (88092) For 3 yrs. ? (106968) A. 342,047. 

13. A merchant bought goods amounting to $368,925 ready 
money, and sold them again for $488,75, payable in 2 'yrs. 6 
mo. ; how much did he gain, discounting at 6 per cent. ? 

(Find the present worth of $488,75 fint, the* attract to find thegeuiuy 

A. $156,075. 

14. Bought corn for $,60, and sold it for $,72 j what was tMe 
gain per cent.? A. 20 per cent. 

15. Bought 40 gallons of molasses, at 27 cents a gallon ; but, 
by accident, 4 gallons leaked out pat what rate must I sell the 
remainder per gallon to lose nothing ? and how much to gain 
ontfc» whole cost 20 percent. I r ; k 

■ 'A. 3d cte,; and, to gauv^ft -^«r «*fc ^ «**v 
16* 



m Aurmasiia 
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wbkbmm rao*oanoji\ 

* TiTTTTT, 1. What will 3 yd*. of cloth come to at 2D 
eontsajard? What will 5 yards ? Will 7? 8? 12? 

2. If 2 gallons of molasses cost 50 cents, what will 3 gallons 
•oat? (Find vfuulgollon will eost first. hitf&ceuU. Them, 
2guRo*s*re 3 limes 25, * 75 csnts. Proceed in the warn* m+w 
nsr isiU orter sums of like, nature.) What will 5 gallons cost ? 

m»twiU8? 

3. If 4 Ib9. of sugar cost 48 cents, what will 2 lbs. cost ? 
(Find what 1 lb. will cost first.) What will 6 lbs. cost ? What 
will 8? What will 12? What win 20? 

4. If 2 bushels of corn cost a dollar, how much is it a bushel? 
What will & tasheis cost? What will 4? What will 6? 
What will 8 ? 

5. If 20 yards of cloth cost 00 cents, how much is it a yard ? 
What will 6 cents buy ? Will 18 cents buy ? Will 30 cental 
Will 90? Will 300? 

6. How many pounds of cheese will 12 cents buy, if 4 lbs. 
cost 46 cents ? How many will 24 cents buy ? How many will 
60 cents ? How many will 106 cento? 



^ 



7. If 4 dollars buy 2 barrels of older, how many barrels will 
§ dollars buy ? (Find the valu* of 1 first.) How many wrM 8 
dollars buy? How many will! 2 ? How many will 24 ? HoV 
many will 36? How many will 48? How many will 60? How 
many will 100 ? How many will 150 ? How many wiU 3(10 ? 
How many will 400 ? How many will 500 ? How many will 
$00 ? How many will 2000 ? How many will 3000 ? How 
many will 40000 ? 

8. If you pay 16 cents, for 4 oranges, how many cents will 
buy 6 ? How many 36 ? How many 48 ? How many 60 ? 

9. If 100 oranges cost 400 cents, bow many coats will 4 cost ? v 
What will 8 cost ? What will 25 cost ? What will 30 cost r 
What will 50 cost ? 

10. If 4 tons/of hay will keep 2 cattle oyer the winter, how 
many tons will keep 6 cattle the same time ? How many 8 ? 
How many 10 ? How many 20 ? How many 40 ? "How 
many 60 ? How many 80 ? 

11. if 500 cattle eat 1008 tons of hay in one winter, what 
viH 2 oattm oat ? What wUl 3 ? What will 5? What witt 
90? What will 50? What will 200? 

12. If 4 penknives cost 25 oents, what will 3 cost? Who* 
will 4? What wilt 8? What will 12* What will 16? ' 
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13. If you pay 26 cents for 2 inkstands, how many cents will 
boy 3? Will buy 4? 5? (i? 7? 8? 9? 10? 20? 
30? 40? 

14. If f of a yard of broadcloth cost 4 dollars, what wifl | 

cost ? {If % cost A dollars, $ will cost 2 dsMtw.) What wiH 

f ? Whatf? 'WhatJ? What f ? What lj ? What if ? 

What If f What li ? What 1 J ? What if ? What 2 yard* / 

What | ?• (Jjf f malts I yard> *A*n 1 yard and i arc f .) What 

will ^ of a yard cost? What^? What *& ? What *£ ? 

What^? What 3 yards? 

'15. The interest ox 100 dollars for 1 year is 6 dollars at 6 
per cent. ; what is it for 2 years ? For 3 ? For 5 ? For 7 ? 
For 9? For 12? For 20? 

16. If 6 men can do a piece of work in 12 days;; how long 
will it take 1 man to do the same ? (1 man will be 6 times as 
long as 6.) - How long will it take 2 men ? (2 men will do 
it quicker than 1 man.) 3 men ? 12 men ? 
' 17 If 4 men build a wall in 20 days, how many men would 
it require to build the same in 40 days ? (& as many men.) In 
fOdays? V , 

Jtfter the same manner perform the following 

Exercises for the Slate. 

1. If 2& yards of cloth cost $40, what will 8 yards «ost ? 

I yard iiX^ f40; Out it, 40 -~ 20 = & a f*rd } th*n t 8yer*«r*4 

2. What can you buy 15 tons of hay for, if 3 tons cost $36? 
(Find what 1 ton will cost first.) A. #180. 

3. If 2 bushels of oats cost 40 cents, what will 24 bushel* 
cost ? A. $4,80. 

■ 4. What will 25 lbs. of sugar cost, at 17 cents a pound ? .. 

I7x25«:$4^5,^n5. . 

5. If $4,25 buy 25 lbs. of sugar, how much is it a pound ? 

A. 17 cents. 

6. If 3 pair of shoes cost $4,50, what will 12 pair cost ? (l(ft 
^JVhat will 8 ? (12) What will 15 ? (2250) What will 10? JjN) 

A. $76,56. 
'7, If 2 pair of stockings cost 50 cents, what wilT 3 pair cost ? 
(75) What will J5 ? (375) What will 25 ? (025) What will 
80 ? (20) What will 96 ? (24) What' will 267 ? (6675) . 

A. $121,50. 
8. What will 600 bushels of rye cost, at 84 cents a bushel ? 
(504) What will 10 ? (640) What will 40 ? <3«»\ ViHkv 
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will 800 ? (872) What wiU 1000 ? (840) What win 2 ? (168) 
A. $2059,66. 

9. If 60 cents buy 4 lbs. of tobacco, how much will 30 cents 
buy ? (2) How much will 90 cents ? (6) How much will 120 
cents ? (8) How much will $2,10 ? (14) How much will 
$2,40 ? (16) A. 46 lbs. 

10. If 1 pair of gloves cost 75 cents, what will 1 dozen pair 
cost? (9) What will lft doz. ? (1350) What will 2 doz. ? 
(18) What will 2ft doz. ? (2250) What will 3 doz. ? (27) 

A. $90. 

11. If 3 4o*. pair of shoes cost 27 dollars, what will 1 pair 



cost? (73} What will 2ft doz. ? (2250) What will 2 doz. ? 
(18) What will 1ft doz. ? (1350) What will 1 doz? (9) 

A. $63,75. 

12. If 5 tons of hay will keep 25 sheep over the winter, bow, 
many sheep can be kept on 7 tons, at the same rate ? (f 
On 8 tone ? (40) On 15 tons ? (75) On 60 tons ? (300) 
80? (400). A. 850. 

13. Boarding at $2,25 a week, how long will $9 last me ? (4) 
How long will $13,50 ? (6) How long will $18? (8) How long 
will $20,25 ? (9) How long will $49,50 ? (22) A. 49 weeks. 

14. If a man receive $50 for 2 months' wages, what is that 
a year ? (300) What will 8 months' come to ? (200) 16 
months' come to ? (400) 1ft years' come to ? (450) 2 years' 
come to ? (600) 10 years' come to ? (3000) A. $4950. 

15. What will 6 pieces of cloth, each piece containing 20 
yards, come to, at $1,50 a yard? (180) What will 1 piece 
come to ? (30) What will 3 pieces ? (90) What will 5 pieces ? 
<150) What will 10 pieces ? (300) A. $750. 

16.. Bought 5 hhds. of rum, each containing 60 gallons, for 
$2 a gallon \ what do they come to ? (600) What will 4 hhds. 
come to ? (480) What will 20 hhds. ? (2400) A. $3480. 

17. William's income is $1500 a year, and his daily expenses 
are $2,50 ; how much will Ire have saved at the year's end ? 

A: $587,50. 

18. If William's income had been $2000, how much would 
he have saved ? (108750) If $2500 ? (158750) If $3600,? 
(268750) If $4000 ? (308750) A. $8450. 

19. If a hhd. of molasses cost $20,16, how much is it a gal- 
lon? {Divide by the number of gallons in a hhd.) (32) How 
much is it. a quart ? (Dizide by the number of quarts in a hhd.} v 
(8) How much is it a pint? (4) How much is it a gill ? (1) 

A. 4b cents* 
The foregoing questions have, been solved by a method termed analyst* 
This method is thought to accord with the natural operations of the human 
mind. Men in business scarcely recognise any other. The formality of state 
■aents is rarely if ever made by them ; and, when it is made, tbey do H more 
lor the sake oi testing tht correctness Of the other method, than for any practi- 
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eal purpose. They m%f have adopted a statement in the eemowMtmeiit of 
their boiineM, from the circumstance of having been taught it at school; hut 
the longer they continue in business, the less occasion they have for it. There 
is another method, which consists in ascertaining the ratio or relation which 
one number has to another. This is ueed more or lest by all, but more exten- 
aively by scientific men, and those well versed in mathematical principles. 

90. If 8 pair of shoes cost 63 cents, what will 94 pair cost ? 

$ of 63 sa= 7 J cents, the price of 1 pair, which we multiply by 
94 to get the price of 94 pair ; thus, 24 X 7£ = $1,89. But, 
since 7§ is a fraction, it would be more convenient to multiply 
by 94 first, and divide by 8 afterwards, as this cannot make any 
difference ; and, that we may make no mistake in the operation, 
we will make a statement, by writing the 63 eents on the right,. 

OPERATION. 
pair. pair. cents. 



24 



, 63 
24 

252 
126 



as a third term (see operation); 
on the left of which we write the] 
multiplier, 94, as a 2d term, and, as 
a first term, the divisor, 8 : . the*, 
63 X 24 = 1512 + 8s= $1,89, the 
An$., a* before. 



6)1512 

Am.y $1,89 

21. If 3 yards of cloth oost 24 cento, what wifl 6 yards cost f 
OPERATION. 



yds. 
3 



yds. 
6 



cts. 

24 

6 



24 X « = 144 -4-3 == 48, the M*. 

* Or, as we know that' 6 yank cost 9 

times as much as 3 yds., that is, & -— 9, 

by simply multiplying 94 by 9, it makes 48, 
the answer, the same as before. This is 
a much shorter process ; and, eonld we 
discover the principle, it would oftentimes 
render operation very simple and short. 
In' searching for this, we shall naturally 

le led to the consideration of ratio, or relation j that is, the relation whica 

necessarily exists between two or more numbers. 



3) 144 
An$.i $ ,48 



Ratio. Q. What part o/6tf5? ^.f. 
Q. What part of 5 is 6? A. f» 
Q. What part of 3 is 4? A. |. 

Q. What part of 4 is 3 ? A. f . 

Q. What is the finding what part one number is of another 
called? A. Finding the ratio, or relation of one number to 
another. What is ratio, then t A. The number of times oak 
number, or quantity, is contained in anflfttat. 
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Q. WhatpartoflOisQ? or, what is the ratio of 10 to'9) 

A. tg» 

q. What is the ratio of 17 to 18 ? A. |f . 

Q. What is ike ratio of IS to 17? A. |j. 

Q. What part of 3 02. *> 12 oz. t or, what is the ratio of 3 ox. 

to 12 oz. * A, y=4, ratio. 

Q. What part of four yards is 9 yds.t or, what is the ratio 

of4to9? A.i^=2t. 

Q Hence, to find the ratio of one number to another, how 
do you proceed? A. Make the number which is mentioned 
last {whether it be the large? or smaller), the numerator of a 
fraction, and the other number the denominator; that is, always 
divide the second by the first. 

1. What part of $1 is 50 cents ? or, what is the ratio of $1 jto 
50 cents ? 

A* $ 1 = 100 cents ; then, f$y = i, the ratio, Ans. 

2. What part of 5 s. is 2 s. 6 d. ? or, what is the ratio of 5 0. 
to 2 s. 6 d.? 

2s. 6d. = 30 d., andS g.=60d.j therefore, %$<=£, the 
ratio, Ans. 

3. What is the ratio of £1 to 15 8. ? A. £$ = f , the ratio. 

4. What is the ratio of-2 to 3? A. £. Of 4 to 20? A. 5. 

Of 20 to 4 ? A. i. Of 8 to 63 ? A. 7f Of 200 to 900 ? A. 4f 

Of 800 to 900 ? A. \\. Of 2 quarts to 1 gallon ? A. 2. 

Let us now apply the principle of ratio, which we were in 
pursuit, of, to practical questions. . 



Proportion. 22. If 2 melons cost 8 cents, what will 10 

COBt ? 

It is&rident, that 10 melons frill cost 5 time* at mueh at 2 ; that is, the rati* 
o/9 to 10 is -^ = 5 ; the*, 5 X 8 = 40, Ans. But, by stating the question m 
before, Vire. have thfc-follbwing proportions: — 

OPERATION. 
melons, melons, cents. 
2 , 10 , 8 



10 



In this example, we make a new 
discovery, viz. that the ratio of 

8 to 40 (which is ^ = 5), is the 
same as 2 to 10, which is also 5 ; 
that is, 2 is the same part of 10 
that 8 is of 40. « 



2)80 

$~4Q- 

Q. When, then, numbers bear such relations to each other 
what are the numbers said to form t Ans. A proportion; 
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tj. How may proportion be defined, then t A. It is an equal- 
ity of ratios. 

Q. How many numbers mutt, there be to form a ratio? 
A. Two. 

Q. How many to form a proportion t A. At least, three. 

To show that there is a proportion between three or more 
numbers, we write them thus : — 

melons, melons, cents, cents. 
2 : 10 : : 8 : 40, 
which is read. 2 is to 10 as 8 is to 40 ; or, 2 is the same part of 
10 that 8 is or 40 j or, the ratio of 2 to 10 is the same as that of 8 
to 40. 

Q. 'What is the meaning of antecedent ? "A. Going before. ' 

Q. What is the meaning o/ consequent ? A.: Following. 

<£. What is the meaning of couplet ? A. Two, or a pair. 

Q. What may both terms of a ratio be called f A. A couplet. 

Q. What may each term of a couttlet be called, as 3 to 4? 
A. The 3, being first, may be called tne antecedent ; and the 4, 
being after the 3, the consequent. 

* Q. In the following proportion, viz. 2 : 10 : : 8 : 40, which 
are the antecedents, and which are the consequents f A. 2 and 

8 are the antecedents, and 10 and 40 the consequents. 

Q. What are the ratios in 2 : 10 : : 8 :, 40? 

In the last proportion, 2 and 40, being the first and last terms, are called 

extremes ; and 10 and 8, being in the middle, are called the means. Abo, in 

the aame proportion, we know that the extremes 2 and 40, multiplied together, 

are equal to the product of the means, 10 and 8, multiplied together, thus ; 

9 X 40 = 80, and 10 X 8 = 80. Let us try to explain the reason of this. 
In the foregoing proposition^ the first ratio, -A& (= 5), being equal to this 

second ratio, ^-, (= 5), that is, the fractional ratios being equal, it 
follows, that reducing these fractions to a common denominator will makt 
their numerators alike; thus, Ap- and &£■ become 4^£ and -|>°r ; in doing 
which, we multiply the numerator 40 (one extreme) by the denominator 
$ (the other extreme), also the numerator 10 (one mean) by the denominator, 
8, (the other mean) ; hence the reason of this equality. Q. When, then, 
any four numbers are proportional, what may we learn respect- 
ing the product of the extremes and means f A. That the pro- 
duct of the extremes will always be equal to the product of the 
means. HeDCe, with any three terms of a. proportion being 

given, the fourth or absent term may easily be found. Let us 
take the last example : 

melons, melons, cts. cts. 
10 : : 8 : 40 
• Multiplying together 8 and 16, the two means, mafces 80; then 80-1-40,. 
the known extreme, ^rv»s 9, tbt. other axtesrae .notuwd, m irst tot*. 
Ans. ft. ~ ~ ' . 
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Agra, let ue suppose the 10 absent, the rematmng term 



«*• 



els. 

40 



2- • ft 

By aratHplrmg together 40 and 9, the extras**, we hove 80 ; wine*, divaM 
fcf 8, t>M known mean, |mi 10, the 3d term, or mean, mqoued. Let on esse- 
flify this principle mora felly by a practical example. 

83. If 10 hornet consume 30 bushels of oats in a week, how 
manjr bushels wHl serve 40 hones the lame time ? 

In this example, knowing that the number of bushels eaten 
are in proportion to tbe number of horses, we write the propor- 
tion thus : 

OPERATION. 
horses, korsts. bushels. 
10 : 40 : : SO 

40 



1|0)120|0 



By nmltiplyiai to- 
gether 40 and 30, tie 
two means, we lane 
1900, which, divided 
by the known extiemt 
10, fires 190: that*, 
190 boaheb, fa tie 
other extreme, of 4th 
term, that was nest- 
ed. Let ns apely.tie 
principle of ratio in 



120 bushels. An*. 

Boding the 4th term in tab example. The ratio of 10 to 40 is $$=4 ; tbtt 

& 40 horsee will consume 4 timet as many bushels as 10 } then 4 X 90 bo. 
I bushels, the 4th term, or extreme, as before. 



Q. When any three terms of a proportion are given, what is 
the process of finding the fourth term called t A. The Role of 
Three. 

Q. How, then, may it be defined f A. It is the process of 
finding, by the help of three given terms, a fourth term, be- 
tween which and the third term there is the same ratio or propor- 
tion ss between the second and first terms. 

It wall sometimes be necessary to change the order of the 
terms ; but this may be determined very easily by the nature 
of the question, as will appear by the following example : — 

24. If 8 yards of cloth cost $4, what will 2 yards cost ? 

OPERATION, 

In this example, sines 9 yards will cost a 
less sum than 8 yards, we wrfie 9 yards for ens 
mean, which thus becomes the multiplier, ani 
8 yards, the known extreme, for the divisor ; 
for the mi the multiplier, and the greater the 
divisor, the less will be the quotient j then, 9 
X 4e=8-j- 8=$l,-*n*. But multiplying by 
the ratio will be much easier, thus \ the ratie 

ofOtoiisf sm±;*s»,4X ^mnfl.wSM., 

at sejbre. 



yds. 

s 



yds. 
2 



4 
2 

8)8 

-41 
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RULE OF THREE. m 

From these illustrations we derive the following 

RULE. 

I. Which of the three given terms do you write for a third 
term t A. That which is of the same kind with the answer. 

II. How do you write the other two members, when the answer 
ought to he greater than the third term 9 A. \ write the great- 
er for a second term, and the less for a first term. 

HI. How do you write them, when the answer ought to be less 
them the third Urmf A. The less for a second term, and the 
greater for a first term. ', 

IV. What do you do, when the first and second terms are not 
of the same denomination ? A. Bring them to the same by 
.Seduction Ascending or Descending. 

. V. What is to be done, when the third term consists of more 
than one denomination f A. Reduce it to the lowest denomi- 
nation mentioned, by Reduction. • - 

VI. How do you proceed in the operation t A. Multiply the 
second and third terms together, and divide their product by 
'jhe 'first term ; the quotient will be the fourth term, or answer, 
in the same denomination with the third term. 

VII. How may this process of multiplying and dividing be, in 
most eases, materially shortened t A. By multiplying the third 
term by the ratio of the first and second, expressed either as a 
fraction in its lowest terms, or as a whole number. 

VIII. If the result, or fourth term, be not in the denomination 
required, what is to be done? A. It may be -brought to it by 
Reduction. 

'♦ IX. If there be a remainder in dividing by the first term, or 
multiplying by the ratio, what is to be done with it f A. Reduce 
it to the next lower denomination, and divide again, and so on, 
till it can be reduced no more* 



♦As this rule is commonly divided into direct and inverse, it may not ba 
amiss, for the benefit of some teachers, to explain how they may be distinguish- 
ed : afeo, to give the rule for each. 

The Rule of Three Direct is when more requires more, or less requires less. 
It may be known thus ; more requires nw>ne, when the third term in more than 
the first, an J requires tho fourth term, or answer, to be more than the second J 
and less require* less, when the third term in less than the first, and requires the 
fourth term, or answer, to be lees thnu the second. 

Rule 1. State the question, that t>, place the numbers so that the first and 
third terms may be cf the sp.ihc name, and the second term of the same name 
vith the answer, or thing sought, 

2. Bring the first and thh-d term* to the same denomination, and reduce the 
second term to the lowest, denomination mentioned in it. 

3, JDtrirfe the product of the second and third terms by the first term j the 
quotient viU be the answer to the questuM^ in the same denomination with the 
second term , tchkk moat he brought into a«% other <feaoio;iM&a«.Tt^Ber«A~ 
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More Exercises for the Slate. 

95. If 600 bushels of wheat cost $1200, what will 3600 bush- 
•Is cost ? and what is the ratio of the 1st and 2d terms ? 

Perform the foregoing example, and the following , first, with* 
mU finding the ratio; then, by finding the ratio, and multiply- 

A. $7200. ^r^W-^ 1200 =* $7200, **e www. 

26. How many bushels of wheat may be bought for $7200, 
if 600 bushels oost $1200? A. 3600 bushels. Ratio, 6 ; then, 
6x600 = 3600frt»Ae^ 

27. If $7200 buy 3600 bushels of wheat, what will 600 bosh*. 

els cost ? A. $1200. Ratio, £. 

29L If board for 1 year, or 52 weeks, amount to $182, what 
will 39 weeks come to ? A. $136,50. Ratio, | X 182= $136,50, 
the same. . 

29. If 30 bushels of rye may be bought for 120 bushels of 
potatoes, how many bushels of rye may be bought for 600 bush- 
els of potatoes ? A. 150 bushels rye. Ratio, 5. 

30. If 4 cwt. 1 qr. of sugar cost $45,20, what will 21 cwt. 1^ 
or. cost ? (Bring 4 cwt. 1 qr., and 21 cwt. 1 qr. into quarters 
first.) A. $526. Ratio, 5. 

31. If I buy 60 yards of cloth for $120, what is the cost per', 
yard ? (2) What is the cost per ell Flemish. (150) What per 
ell English ? (250) What per ell French ? (3) A. $9. 

32. Bought 4 tuns of wjne for $322,56; what did 1 pipe cost? 



The Rule of Three Inverse is, when more requires less, or less rt _ 
litre, and may be known thus •, more requires less, when the third term is 
more than the first, and requires thtf fourth term, or answer, to be less than the 
second ; and loss requires more, when the third term is less than the first, and 
required the fourth term to bo more than the second. 

Ho lb. State and reduce the terms as in the Rule of Three Direct ; then mul+ 
ttjrfy the first and second terms together, and divide their product by the third 
term ; the quotient will be the answer, in the same denomination with the middle 

Mote. Although the distinction of direct and inverse is frequently made, 
still it id totally useless. Besides, this mode of arranging the proportional num- 
bers is very erroneous, and evidently calculated to conceal from the view of the 
pupil the true priaciple^ of ratio, and, consequently, of proportion, on which 
the solution proceeds. The following example will render the absurdity mow 
apparent. 

A certain rich farmer gave 20 sheep for a sideboard ; how many sideboards 
may be bought for 100 sheep ? 

20 sheep : 1 sideboard : : 100 sheep : 5 sideboards, the 4th term, or Ans. 

It must appear evident, to every rational mind, that there can be no analogy 
between 20 sheep and 1 sideboard, or 100 sheep and 5 sideboards. With the 
same propriety it may be asked, what ratio or analogy there is between such 
heterogeneous quantities as 2 monkeys and 5 merino shawls j or between 7 lob- 
•tfers and 4 bars of music ; the one is equally as comet at the other. 



^ 
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(4092) What did 1 hhd. ? (2016) What did 1 tierce ? (1344) 
What did 1 bbl.? (1008) Ans. $84. -What did 2 quarts coat? 
(It)) What did 3 pinta cost ? (12) What did 4 gills cost ? (4) 

j?. $ 32 

33. Bought 6 tuns of wine for (500,50 ; what did 1 pipe cost f 
A. $41,708+. 

34. When a merchant compounds with his creditors for 40 
cents on the dollar, how much is A's port, to whom he owes 
$2500 ? how much is B's part, to whom he owes $1000 ? 

A. A's, $1000; B's, $640. 

35. A, failing in trade, owes the following sums, viz. to B 
$1600,60, to C $500, to D $750,20, to E $1000, to F $230 ; 
And his property, which is worth no more than $1020,20, he 
fives up to his creditors ; how much does he pay on the dollar f 
and what is the amount of loss sustained by all ? 

A. 25 cents on $1 ; and the amount of loss is $3060,60. 

36. Bought 4 tierces of rice, each weighing 7 cwt. 2 qrs. 16 
lbs. ; what do they come to at $9,35 per cwt.? (265842) At 
$2,50 per qr, ? (305714) At 10 cents per pound ? (34240) 

A. $933,956 -J-. 

37. Bought, by estimation, 300 yards of cloth, for $450,60; 
but, by actual measurement, there were no more than 275 yds. 
2 qrs. ; for how much must I sell the measured yards per yd., 
■o as to neither make nor lose ? (1035) How much must I sell 
20 yds. for, so as to lose nothing ? (32711) How much 25 yds. 
2 qrs. ? (41707) How much 30 yds. 1 qr. 3 na. ? (49782) 

A. $125,835 4*. 
" 38. If a staff 6 feet long east a shade on level ground 9 feet, 
what is the height of that steeple whose shade measures at the 
same time 198 feet ? A. 132 feet in height Ratio, 22. 

39. If 3 cwt. 2 qrs. 16 lbs. of sugar cost $51, what will 10 
ewt. 3 qrs. 20 lbs. cost ? (Ratio, 3 X 51 = 153) What will 21 
cwt. 3 qrs. 12 lbs. ? (6, ratio, X 51 =x 306) What will 43 cwt. 
2 qrs. 24 lbs. ? (Ratio, 12 ; then, 12 X 51 » 612) A. $1071. 

Note. The following examples may be performed either by 
analysis, or by finding the ratio, or by the common rule. Perv 
haps it would be well to let the pupil take his choice. The one 
by ratio is recommended. 

40. If $100 gain $6 in a year, how much wilfr$20 gain in 

the same time ? (120. Ratio, -J) How much will $10 gain? 

(60. Ratio, iV) How much will $50 gain ? (3, Ratio, £) How 
much will $75 gain ? (450. Ratio, |) What will $200 gain > 
(12. Ratio, 2) How much will $300 gain ? (18. Ratio, 3) How 
much will $500 gain ? (30. Ratio, 5) How much will $800 
gain ? (48. Ratio, 6) How much will $1000 gain? (60. Ratio, 
TO) How much will $1250 gain ? (75. Ratio. 12$) How much 
will $4000 gain ? (123. Ratio, 20) Am. %^l^ 
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41. If 12 men can build a wall in 90 days, how many can do 
the same in 5 days ? A. 48 men. Ratio, 4. ~ 

43. If60 mencanbaiklawallin4dayi,bowioaiiym«nctn 

do the same in 20 days ? .£.12 men. Ratio, -J. 

43. If 4 men can build a wall in 120 days, in how many dayi 
will 12 men do the same ? (40) Will 16 men ? (30) WiH 89 
men ? (24) Will 24 men ? (20) A. 114 days. 

44. It a man perform a journey in 30 days, by travelling 6 
hours each day, m how many days will he perform it by trav- 
elling 10 hours each day ? (10 hours will require a less mot- 
her of days than 6 hours ; that is, the multiplying* or 2d term 

must be the smallest.) A. IS days. Ratio, $ X 30 = 18, the same. 

45. If a field will keep 2 cows 20 days, how long will it keep 
5 cows ? (8) Will it keep 8 cows ? (5) Will it keep 10 cows ? 
(4) Will it keep 20 cows ? (2) A. 19 days. . 

46. If 60 bushels of grain, at $1 per bushel, will pay a debt, 
how many bushels, at $1,50 a bushel, will pay the same ? (40) 
How many bushels at $1,20 ? (50) How many at 80 cents f 
(75) At 50 cents (120) At 40 cents ? (150) At 30 cents t 
(200) A. 635 bushels. 

47. How much in length that is 6 inches in breadth will 
make a square foot ? (12 inches in length and 12 in breadth 
laake X square foot; then, 6 inches in breadth will require mfre 
in length ', that is, 6:12 :: 12) (24) How many 4 inches in 
breadth ? (36) How many 8 inches in breadth ? (18) How 
many 16 inches in breadth ? (9) A. 87 inches. 

48. If a man's income be $1750} a year, how much may he 
spend each day to lay up $400 a year t j?.'$3,70. 

49. If 6 shillings make $1, New England currency, how 
much will 4 8. 6 d. make, in federal money ? (,75) Will 2 s. 
«d\?(/41|) WiUls.6d.? (,25) Will 3 s. 9 d, ? (,62J) 

A. $2,04f 

50. A merchant bought 26 pipes of wine on 6 months' credit ; 
but, by paying ready money, he got it 3 cents a gallon cheaper j 
how much did he save by paying ready money ? A. $98,28. 

51. Bought 400 yards 2 qrs. of plaid for $406,80, but could 
sell it for no more than $300; what was my loss per ell 
French ? A. $,40. 

52. If 120 gallons of water, in 1 hour, fall into a cistern con- 
taining 600 gallons, from which) by 1 pipe, 20 gallons run out 
in 1 hour, and by another 50 gallons, in what time will the cis- 
tern be filled ? A. 12 hours. 

53. A merchant bought 40 pieces of broadcloth, each piece 
containing 45 yards, at the rate of $6 for 9 yards, and sold it 
again at the rate of $15 for 18 yards ; how much did be make 
m trading ? A. $300. 
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*■ 

54. A borrowed of B $600 for 3 years ; how tang ought A 
to lend B $800 to requite the favour ? (2-3) , How rang ought 
he to lend him 4900 ? (2) How long $500 ? (3-7-ti) How 
W $1200? (1-6) A. 9 years, 4 mo. 6 days. 

55! A gentleman bought 3 yards of broadcloth 1& yards v 
wi<& ; how many yards ot flannel, which is only | yd. wide, will 
line the same, ? 

It is evident it will take more cloth which is only | yd. wide, 
than \f it uyerel^yd. wide.; hence 14 must he the middle terw y 

A. 6 yds. Ratio, 2. 

" ©R A regiment of soldiers, consisting of 800 men, are to he 

clothed, each suit containing 4$ yds. of cloth, which is 1| yd. 

Vide, and lined with flannel g yd. wide J how many yards of 

flannel will be sufficient to line all the suits ? 

A. 8633 yds. 1 qr. 1} na. 



Fractions. 57. If g of a barrel of flour cost -& of a dollar, 
what will f of a barrel cost ? % 

By analysis. It it plain, that if we knew the price of 1 barret; 
%ofa barrel would cost | as much. If k of a barrel cost -fa of a' 
dollar j $-, or 1 barrel, will cost 8 times as much, that is, 
8X5 __ 48 X 3 ' - 

IS— 16* X 4 — * *' Mn *' 
Or, as | is moH than \, we may make | the 2d, or multiplying 
term, as in the foregoing examples, thus : — 

bbl».bbls. $ - v a . - , 

i : * : : *W Then, ^- £ J = * +• g {Inverting J by H XLVII. 

Or, multiplying by the ratio, thus ; tine ratio of \ to | is $ -*r 
i = ^ — 6, ratio ; then, -^s = -wj =$15, Ans., as be- 

fofc. . 

(3r, which is obviously the same, having inverted the 1st, or 
dividing term, multiply alt the fractions together ; thai it, pro- 
ceed as in Division of Fractions. (IT XLVII.) thus, - _ -r -a, =: 

j f\ / 7 1 X 4 x I© 

^==$11, Ans., as before. 

The pupil may perform the following examples by either of 
Hie preceding methods, but the one by analysis is recommended, 
it being the best exercise for the mind. 

53. If 3 lbs. of butter cost | of a dollar. ^Wx. oni&. V&* -**- 
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Again, lot us suppose the 10 absent, the remaining terra 
are 

melons, melons, els. cts. 

By mnltiplytef together 40 and 9, the extremes, we have 80 ; wUeh, divjfaW 
by *» I'm known mean, gmi 10, the 3d term, or mean, required. Let as exsu- 
Jlify this principle more fully by a practical example. 

83. If 10 horses consume 30 bushels of oats in a week, how 
manjrbiisbels will serve 40 horses the same time ? 
- In this example, knowing that the number of bushels eaten 
are in proportion to the number of horses, we write the propor- 
tion thus : 

OPERATION. 
horses, horses, bushels, 
40 : 40 : : SO 

40 



1|0)120|0 



120 bushels. Am. 



By multiphiajf to- 
gether 40 and 30. the 
two means, we nave 
1900, which, divided 
by the known extras*), 
10.givesl90; thatis, 
190 basheb, for the 
other extreme, of 4th 
term, that wu reqaw- 
ed. Let ns apply the 
principle of ratio in 



finding the 4th term in thai example. The ratio of 10 to 40 is ^£ =4-, that 

&40 horeee will consume 4 times as many bushels as 10 j then 4 X 90 be* s= 
\ bushels, the 4th term, or extreme, as before. 



Q. When any three terms of a proportion are given, what is 
the process of finding the fourth term called f A. The Ruk of 
Three. 

Q. How, then, may it be defined f A. It is the process of 
finding, by the help of three given terms, a fourth term, be- 
tween which and the third term there is the same ratio or propor- 
tion ss between the second and first terms. 

It will sometimes be necessary to change the order of the 
terms ; but this may be determined very easily by the nature 
of the question, as will appear by the following example :— 

24. If 8 yards of cloth cost $4, what will 2 yards cost? 

OPERATION, 

In this example, sines 9 yards wiTJ cost a 
less sum than 8 yards, we wrfis 9 yards for ens 
mean, which thus becomes the multiplier, a**} 
8 yards, the known extreme, for the divisor 5 
for the mi the multiplier, sad the greater the 
divisor, the less will be the quotient j then, 9 
X 4t=8~ 8ssil,4M. But multiplying by 
the ratio will be much easier, thus \ the ratio 

ef 8 to i is f sa £ j than, 4 X ^=#1, -sss., 

at sejbrs* 



yds. 
S 



yds, 
2 



: 4 
2 

8)8 



RULE OF THREE. W 

From these illustrations we derive the following 

RULE. 

I. Which of the three given terms do you write for a third 
titrmt A. That which is of the same kind with the answer. 

JI. How do yen write the other two number*, when the answer 
ought to he greater thin the third term f A. I write the great- 
er for a second term, and the less for a first term. 

HI. How do you write them, when the answer ought to be less 
thou the third termt A. The less far a second term, and the. 
greater for a first term. \ 

IV. What do you do, when the first and second terms are not 
Of the same denomination? A. Bring them to the same by 
.Seduction Ascending or Descending. 

V. What is to be done, when the third term consists of more 
than one denomination f A. Reduce it to the lowest denomi- 
nation mentioned, by Reduction. 

VI. How do you proceed in the operation t A. Multiply the 
second and third terms together, and divide their product by 
^he <first term ; the quotient will be the fourth term, or answer, 
in the same denomination with the third term. 

VII. How may this process of multiplying and dividing be, in 
most eases, materially shortened t A. By multiplying the third 
term by the ratio of the first and second, expressed either as a 
fraction in its lowest terms, or as a whole number. 

VIII. If the result, or fourth term, be not in the denomination 
required, what is to be done? A. It may be brought to It by 
Reduction. 

< IX. If there be a remainder in dividing by the first term, or 
multiplying by the ratio, what is to lit done with it ? A. Reduce 
it to the next lower denomination, and divide again, and so oh, 
till it can be reduced no more* 



• As this rulo is commonly divided into direct and inverse, it may not be 
amiss, for the benefit of son™ teachers, to explain how they may be distinguish- 
ed : ako, to give the rule for each. 

The Rule of Three Direct is when more requires more, or less requires less. 
It may be known thus *, more requires mow, when the third term is more than 
the first, anj requires the fourth term, or answer, to be more than the second ; 
and less require? less, when the third term in less than the first, and requires the 
fourth term, or answer, to he less thau the second. 

Rule 1. Stair the question, that. is, place the numbers so that the first and 
third terms may be of ike same name, and the second term of the same name 
vith the answer, or thing sontfht, 

2. Bring the first md third terms to the same denomination, and reduce the 
second term to the letcest. denomination mentioned in it. 

' 3. Divide the product of the second and third terms by the first term ; the 
quotient viU he the answer to the mic-itum, in the same denomination vith the 
second term, which mam be brought into mty ether dcnei«tM&iMiTt^Ber«ft~ 
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190 mills, bow many muss wiJl lie travel, in the same number of day*, if bj 
trawl t heart a day : which wID give the following proportion : — 

3 boon : 9 noon : : 120 miles: miles;* 
which gives for the fourth term, or answer, 360 mile*. 

In performing the foregoing example*, .we, in the firs* operation, maldpMnl 
CO by 10, and divided the product by 5, making 190^ In the next operation, we 
mahiptied 190 by 9, and divided the product by 3. making 360, the answM. 
But, which U precisely the same thing, we may multiply the 60 by the product 
of the multipliers, and divide this remit by the product of the divisors j by 
which process the two statements may be reduced to one j thus, 
5 days : 10 days J . . fin ^i^ . .ju. . 
3 hewn : *hws»l * *•*?■"*■- •M**^ 
J* tkie exmmpte, the product of the multiplier*, or second terms, «r°X10 ss: 
90 ; and the product of the divissrs, or first term*, is 3X 5 = 1$ J iA**,«>X*> 
sss MOO -+- 15 ==3ttO Miles, the An*., as before. 

Mote. It will be recollected, that the ratio of any two terms is the second 
divided by the, first, expressed either at a fraction, or by He equal whole num- 
ber, w 

Om> by comparing the different terms, we see that 60 milsi 
has the same proportion to the fourth term, or answer, that 5 days 
lias to 10 days, and that 3 hours has to 9 hours ; hence we may 
abbreviate the process, as in Simple Proportion, by multiplying 
the third terms by the ratio of the other terms, thus : 

The ratio of 5 to 10 wJ**=sb2, and of 3 to 9 isf = 3. But 
multiplying (i0 miles by the product of the ratios 2 and 3, that 
is, 6, is the same as multiplying (JO by litem separately ; then, 
6 X 60 == 360 miles, Ans., as before. 

Abes. This method, in most cases, will shorten the process very mate- 
rially, and in no case will It be any longer *, for, when the ratios) are fractions, 
multiplying the third term by them (according to the rule for the multiplica- 
tion of fractions) will, in fact, be the same process as by the other method. 



Q. From the preceding remarks, what does Compound Pro- 
portion, or Double Rule of Three, appear to be f A. It is find- 
ing the answer to snch questions as would require two or mora 
statements in Simple Proportion; or, in other words, it is when 
the relation of the quantity required, to the given quantity of 
the same kind, depends on several circumstances combined. 
• Q. The last question was solved by multiplying the third term 
by the product of the ratios of the other terms ; Achat, then, may 
the product be called, which results from multiplying two or 

more ratios together f A. Compound Ratio. 

• » 

From the preceding remarks we derive the following 

RULE. 

I. What number do you make the third term? A. That which 
is of the same kind or denomination with the answer. 
5p. How do you arrange all the remaining terms t A. Take. 
ftwvsvhich or* of the aim* Yun4,*ii&,\?tae ana*** w&ajjox 
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COMPOUND PROPORTION. 19* 

to be greater than the third term, make the greater the second 
term, and the smaller the first ; hot, if not, make tjje less the 
•eeond term, and the greater the first ; then take any other 
two terms of the same kind, and arrange them in like manner, 
and so on till all the terms are need ; that is, proceed according 
to the directions for stating in Simple Proportion. 

III. How do you proceed next f A. Multiply the third term 
by the continued product of the second terms, and <}rvide the 
result by the continued product of the first terms; the quotient 
will be the fturth term, or answer. 

IV. HtttD may the operation, m most eases, be materially 
shortened? JL. By multiplying the third term by the continu- 
ed product of the ratios of the other terms. 

More Exercises for the Slate* 

1. If $5 men, by working 10 hours a day, can dig a trench 
36 feet long, 12 feet broad, and 6 feet deep, in 9 days, now many 
hours a day must 15 men work, in order to dig a trench 48 feet 
Jong, 8 feet broad, and 5 feet deep, in 12 days ? 

25 men ) 
4Q Length I 

8 breadth \ : : 10 hours : hours. 

5 depth 



15 men 

36 length - 
12 breadth 



6 depth 
12 days 9 days 

In this example, the second terms. 25X48V8X 5 X 9, = 432000, siul 
theJb-H term, 15 X 36 X 12 X 6 y 19, = 466560. Then, the third term, 

10 X 439000, = 4330000 -5-466560 = 9 h. 15% m., the fourth term, or Jtfiaver. 

Ok, by, multiplying the third term by the ratios, thus: the 

ratio of 15 to 25 wf| = £, of 36 to 48 is f, of 12 to8w§,o/ 

6 to 5 is f , of 12 to 9 is i, whose products, multiplied by the 

t/«rdeerm,«re- * -£-£ Tx -* =648*- = 9h ' 15 * *• 

*Ans.. as before. 

• This method, it will be perceived, is much shorter than the former. But, 
had we selected terms whose ratios would be whole numbers, the process 
would have been shorter still, as is the case in the next question. The 
present example, however, may be rendered more simple by rejecting equal 

terms,a. ,n*XLI. ; thus, the ret*.^-^^^* = Tx 

-— — r— = "-7- =9 A. 157 «., A*8. % us before. 
3X0 54 

. Let the pupil perform the following example's by the com- 
mon rule of proportion first, then by multiplying by the ratio, 
and lastly by analysis. 

. 2. if 5 men can build 10 rods of wall in 6 days, how many 
rods can 20 men build in 18 days ? 
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/jc this example, the ratios of 5 to 20, and of 6 to* J 8, are 3. 
MM* 4 ; Men, 3 X 4 X 10 rods = 120 rods,Ans. 

The same iy analysis. • 1 man will build -J 0/ 10 rods = J^ 

i» 6 days, and in 1 day i of •*£ = :J# = i ; *Aa* i», 1 man wt# 

WW i of a rod a day; then, 20 men X 18 days X £ = 120 
fWtf, Arts., as before. 

3. If 4 men receive $24 for 6 days' work, how much will 9 
men receive for 12 days' work ? A. $96. 

4. If 4 men receive $24 for 6 days' work, how many men 
may be hired 12 days for $96 ? A. 8 men. 

5. If 8 men, in ,12 days, receive $96, how much will 4 man 
receive for 6 days' work ? A. $24. 

6. If 8 men receive $96 for 12 days' work, how long may 4 
m*n be hired for $24 ? A. 6 days. 

7. If 9 persons in a family spend $1512 In 1 year (or 12 mo:), 
how much will 3 of the same persons spend in 4 months? 
A. $168. 

«i. If $2000 will support a garrison of 150 men 3 months, how 
long will $6000 support 4 times as many men ? (The ratios 

are 3 and £ ; then, 3 X i X 3 mo. = f .) A. 2 £■ mo. 

9. If $100 gain $6 in 1 year, what will $900 gain in 8 months ? 
A. $36. 

10. If $100 gain $6 in 1 year, in what time will $900 gain 
$36 ? .0. 8 months. * 

11. If the transportation of 12 cwt. 3 qrs., for 400 miles, cost 
$57,12, what will the transportation of 10 tons, for 75 miles, 
amount to? A. $168. 

12. An usurer put out $150 at interest, and when it had been 
on interest 8 months, he received, for principal and interest, 
$160; at what rate per cent, per annum did he receive in- 
terest ? 

By cancelling the ratios f- and }, the third term will is the • 
answer. A. 10 per cent. 

Questions on the foregoing. 

1. What will 2 yds. of cloth cost, at 50 cents (or $$) a yard? 
What will 10 yds; ? What will 100 yds. ? What will 5 yds. ? 
What will 9 yds. ? 

2. At 25 cents (or $£) a yard, what will 4 yds. cost ? What 
will 12 yds.? What will 40 yds. ? What will 300yds. ? 

3. At $,33* (or $*), what will 6 yds. cost? What will » 
yds.? Wai24ydsT? Will 300 yds.? Will 7 yds.? Will 35 
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4. At $,163 (or $£), what will 12 yds. cost ? Will 13 yds 
cost? Will 14 yds. cost? Will 25 yds. cost ? Will 120 yds. f 
Will 300 yds.? 

IS. At $,12$ (or $}) a yard, what will 16 yds. cost ? Will 96 
yds.? Will 97 yds.? Will 100 yds,? 

6. At $,06^ (or $ 1 V), what will 33 yds. cost ? Will 66 yds. ? 

7. What will 4 qts. of molasses cost at 2 cents a gill ? 

8. How many shillings in 4£ ? In 8£ ? In 3£ 5 s. 

9. How many minutes in 8 hours ? In 12 hours ? 

10. How many cents is £ of a dollar ? Is $-^ ? Is $£ ? 
U$i? Is$i? Is$£? Is$tfe? Is$t? i.$A? *»$A* 

UM?lB${i? Is$|? Is$if? Is$J? Is$H? 

11. How many pence in 3 s. 9 d. ? In 8 s. 6d. ? 

1% How many cents in 2 s. ? In 3 s. ? In 3 s. 9 d. ? 

13. How many cents will buy 3 slates, at 1 s. 9d. each ? 

14. How many cents are 18 d. ? Are 2 s. 6 d. ? Are 5s. 3d. ? 

15. What kind of a fraction is J ? Is 14£ ? Is £ of } ? Is 

V? Isf? 

16. What mixed number is equal to -^ ? "V ? 

17. How many 5ths in 8$ ? In 4| ? 

18. How many pounds in $&£? In $$£ ? 

19. How many pounds and shillings in 10^£ ? (s\r£ w 1 a.) 
In8^y£? 

20. How many shillings in *$■ d. ? In ^ d. ? 

21. What fraction is equal to $ ? -j^r ? afo ? 

22. What kind of a fraction is ,5 ? Is 14,3 ? 

23. What will be the cost of 3 books, at $,5 apiece ? At 
$,25? 

94. -What decimal fraction is equal to f ? f ? i ? 

25. Bought ,4 of a bushel of rye at one time, at another ,25, ' 
and it another ,35 ; how much did J buy in all ? 

26. How much isf of a shilling? fcs.? (is. w£«/12d.*= 
2d.) ^shilling? . 

27. How much is i of i ? Is jt of t ? Is i of A ? 

28. How much is 3 times $ ? 3 times | ? 3 times I ? 

29. A man bought £ of a barrel of flour for 3 dollars ; how 
much was it a barrel ? 

30. 3 is i of what number ? 

31. 5 is i of what number ? 
*&. 10 is J of what number ? 

33. 7 is i of what number ? 

34. ft of o is | of what number? 
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35 iofl2Uiofwh*t«HBber? 

36. i of 12 is I of wha( number ? 

37. I of 12 is f of what number ? 

38. If a man save } of a dollar a day, how many dollars will 
he cave in 16 days ? How many in 17 days ? In 25 days? 

39. In -V*- how many tunes 1? 

40. In -V* now naany times 1 ? 

41. In *£• how. many times 1 ? 

42. In J A t , how many times 1 ? 

43. William gave away 1 apple and £, which was £ of aB he 
had ; how many had he ? % is 3 times as much as t; hence, tf 
li it i of a certain number, the number must be 3 times 1 J ; 
tftus, !}*=§', *A«nf X3=l=4j, Ans. . 

• 44. 2± is i of what number? (If 2± is t, & or the mtrnbv, 

is 5 times as much ; that is, 6 fists* 2£ = j ll£, Jm. 
46. 1| is } of what number ? 

46. if is | of what number ? 

47. William gave $,25 for 2,4 yds. of ribbon ; how much wn 
it a yard ? 

48. Divide 3,5 by ,7. A 5. 

59. Divide 3,5 by ,07. A. 50. 

60. Multiply 5 by ,7. A. 3,5. 

51. Multiply 50 by ,07. JL 3,5. 

52. How much will £ of a peek of salt cost, at (1 a bushel*? 

53. How many drams is } of an ounce ? 

54. How much is } of a yard ? 

55. How much is | of a day ? 

66. How much is & of a minute ? 

57. If you pay 6 cents a quart for ale, hew much is that a 
gallon ? 

58. If a man earn $3 a week, how much is thai for -each 
working day in a week? 

5s). If a man travel 6 miles in 2 hours, how far will he travel 
in 16 hours ? 

60. What is the ratio of 2 to 6? Of6to2? Of 9 to 6? Of 
6 to 9? OflOtolOO? 

' 61. If 20 bushels of apples cost $10, what wfll 5 bushel* 
cost? 

62 What is the ratio of 20 to5> 

63. If 6 gallons of water fall into a cistern, containing 12 
gallons, in 1 hour, and 3 gallons leak out in an hour, how feng 
will it take the cistern to be filled ? 

64. If 4 men, in one day, -consume 3 loaves of bread, how* 
JBMojr loAvea wm 12 men tsonsuma in 4 d&yaV 




COMPOTOD PROPOUTION. 153 

66. If 6 men, in 12 days, reap 18 teres of grain, how many 
acres will 12 ,men reap in 4 days ? 

66. What part of 1 month is 15 days ? Is 1 day? Is 2 data ? ' 
Is 3 days? Is 5 day* ? IslOdays? Is 20 day ■? 

67. What ta the interest of $20 for 4 months ? For 10 
months ? For 3 months ? For 1 year 4 months ? 

68. What is the amount of $40 for 2 mo. ? For 5 mo. ? For 
10 mo.? For lyr.8mo.? 

•69. What is the interest of $60 for 15 days ? For 10 days ? 
For 1 day ? For 5 days ? For 2 mo. 15 days ? For 4 mo. 10 
4ays? For.lyr. 8 mo. 15 days? * 

TtK Whet must you pay a broker, who gives you $20 in Bos- 
ton bills, in exchange for Providence .bills, at £ per • cent com- 
mission ? At | per Cent. ? At 1 per cent. ? 
? 71. What is my demand for selling $600 worth of cotton, 
and guarantying the payment, at 5 per cent, commission ? At 
7 tfgr eenfe commission ?. At 4 per cent. ? 

72. What is the amount of $1 for 1 yr. 8 mo. ? 
- 73. What is the amount of $200 for 1 yr. 8 mo. i 

74. What, then, is the present worth of $220, due 1 yr. 8 mo. 
hence? 

' 75. What is the present worth of $530, due lyr. hence f 
What is the discount ? 

76. A merchant, haying bought cloth for 50 cents a yard, 
wishes to mark it so as to gain 10 per cent. ; what price must 
he put on it ? (,50 X 110= $,55, Ana.) What price must he 
put on it to gain A per cent. ? 8 per cent. ? 20 per cent ? 
• 77. William bought a sled for $3, and sold it so as to gain 
10 per cent. ; what did he get for it ? 

Exercises for the Slate. 

I. Bought 1 gallon of molasses for 62& cents, 1 quarter of 
flour for $M24, 3 lbs. of tea for $1,05, 3 yards of flannel for 
. $,87&, and 1 skein of silk for. 64 cents ; what was the amount 
Of the whole? A. $3,73|. 

,2; Bought 144 lbs. of raisins for $16 ; what was that a pound? 
A. $,lll+. 

- 3. What in theooat of 3600 yards' of flannel, at $,12& a yard ? 
(450) At $33*? (1200) At $,20 ? (720) A $2OT0. 

4. In 20 lbs. of silver, how. many spoons, each weighing 5 oz. 
M) pwt, ? 4. 43 spoons, and 3 oz. 10 pwt. rem. 

5. A bought 4 hogsheads of molasses'fbr $84, sold 1 hogshead . 
6r $25 ? ajad the remainder at the rate of 4 cents a pint ; how 
muah did he make on the whole ? A. $1,48. 

6. Bought a hogshead of sugar, weighing 12«wt. 1 or. 15 tba.^ 
VM* seldai one time 2 ewt. 2 ors. 8 lbs, at atyofttat ^ <s%r\:>S^&w- % 

; . ' 17 
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41. If 12 men can build a wall in 20 daya, how many can da 
tbe flame in 5 days ? A. 48 men. Ratio, 4. * 

49. If 6^ men can boiM a waU in 4 days, hew many men can 

do tbe same in 20 days ? A. 12 men. Ratio, •£• 

43. If 4 men can build a wall in 120 days, in how many days 
Will 12 men do the same ? (40) Will 16 men ? (30) Wit! 20 
men ? (24) Will 24 men ? (&>) A. 114 days. % 

44. It a man perform a journey in 30 days, by travelling 6 
hours each day, in how many days will he perform it by trav- 
elling 1 10 hours each day ? (10 hours will require a less num- 
ber of days t/ian 6 hours ; that is, the multiplying or 2d term 

must le the smallest.) A. IS days. Ratio, % X 30 = 18, the same, 

45. If a field will keep 2 cows 20 days, how long will it keep 

5 cows ? (8) Will it keep 8 cows ? (5) Will it keep 10 cow# ? 
(4) Will it keep 20 cows ? (2) A. 19 days. . 

46. If 60 bushels of grain, at $1 per bushel, will pay a debt, 
how many bushels, at $1 ,50 a bushel, will pay the same ? (40) 
How many bushels at $1,20 ? (50) How many at 80 cents? 
(75) At 50 cents (120) At 40 cents ? (150) At 30 cents t 
(200) A. 635 bushels. 

47. How much in length that is 6 inches in breadth will 
make a square foot ? (12 inches in length and 12 in breadth 
tyake X square foot } then, 6 inches in breadth wiU require more 
in length ; that is, 6 : 12 : : 12) (24) How many 4 inches in 
breadth ? (36) How many 8 inches in breadth ? (18) How 
many 16 inches in breadth ? (9) A. 87 inches. 

48. If a man's income be $1750£ a year, how much may he 
spend each day to lay up $400 a year r A: $3,70. 

49. If 6 shillings make $1, New England currency, how 
much will 4 s. 6 d. make, in federal money ? (,75) WiU 2 s. 

6 d. ? G41|) Will 1 s. 6 d. ? (,25) WiU 3 s. 9 d, ? (,62*) 

A. $2,04£. 

50. A merchant bought 26 pipes of wine on 6 months' credit ; 




sell it for no more than $300 > what was my lose per eU 
French ? A. $,40. 

52. If 120 gallons of water, in 1 hour, fall into a cistern con- 
taining 600 gallons, from which) by 1 pipe, 20 gallons run out 
in 1 hour, and by another 50 gallons, in what time will the ois- 
tern be filled ? A. 12 hours. 

53. A merchant bought 40 pieces of broadcloth, each piece 
containing 45 yards, at the rate of $6 for 9 yards, and sold it 
again at the rate of $15 for 18 yards > how much did he make 
hi trading ? A. $300. 
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•< 

■ 54. A. borrowed of B $600 for 3 years; how long ought A 
to tend B $800 to requite the favour ? (2-3) . How tong ought 
be to lend him $900 ? (2) How long $500 ? (3-7-6) How 
)<mg $1200? (1-6) A, 9 years, 4 mo. 6 days. 

55. A gentleman bought 3 yards of broadcloth 1£ yaro\ 
widp ; how many yards ot flannel, which is only | yd. wide, will 
line the same, ? 

It is evident it toill take more cloth which is only % yd. wide, 
than if H were l^yd. wide.; hence 14 mini he themuUUc teriA, 

A: 6 yds. Ratio, 2. 

: fl6V A regiment of soldiers, consisting of 800 men, are to be 

clothed, each suit containing 4| yds. of cloth, which is 1| yd. 

Vide, and lined with flannel f yd. wide J how many yards of 

flannel will be sufficient to line all the suits ? 

A. 8633 yds. 1 qr. 1J na. 



Fractions. 57. If I of a barrel of flour cost Vfc of a dollar, 
what will | of a barrel cost ? % 

By analysis. It is plain, that if we knew the price of 1 barrel; 
%ofa barrel would cost | as much. If I of a barrel cost -feefa 
dollar, §, or 1 barrel, will cost 8 times as much, that is, 

16 — 16 X 4 — * *' 
Or, as | is mote than \, we maymake\ the 2d, *r multiplying 
term, as in the foregoing examples, thus : — 

»M».bbl*. ft 5 V3 15 1 

i : i * ? tV- Then, T(f £ f = ft -h g (Averting \ by 1 XLVII. 

then, & x f ) = — = $1 J, Aits. 

On, multiplying by the ratio, thus ; the ratio of & to f is $ -3r 
$ = ^£~ ~ 6, ratio ; then, -^ = ~ ±z $1 J, wftw., as fce- 

On, ?c/etc/i is obviously the same, having inverted the 1st, or 
dividing term, multiply all the fractions together ; that ?'«, pro- 
» fi V 3 fst ft 

cfirrf ai in Division of Fractions, (tf XLVII.) thus, -vj t •j. T 

^j=$l|, Ans., as^before. 

The pupil may perform the following examples by either of 
the preceding methods, but the one by analysis is recommended, 
it being the best exercise for the mind. 

68. If 3 lbs. of butter cost | of a do\Wx , VuaX ^%\.\^a ."*. 

J6* A. V 



196 ARITHMETIC 

8. For value received, I promise to say Peter Txnsty, or eider, JFiva,&m- 
dre* Dollar*, with interest. Jury 1, 1805. 
$500. Jamxs Cabxlxii. 

ENDORSEMENTS. 

July 16, 182G, received $5200 > Time. - 

Jan. 1,1897, $ 40 J .3, 15,2, ', 

March 16, ldS7, .... 9530 > 6, 15, 1, 4. 

Wkat remained due July 16, 1898 i ? Ans., $75,15. 
3. For value received, I promise to pay William Stimpapn, or order, Got 

Thousand Dollars, with interest. Jan. J 6, 1830. , 

$1000. ' " P*T£* CAEIf ^L. 

ENDORSEMENTS. 
March 16, 1821, received $600 ) Timo 

May 1,1892, $120 > 3, 1,10, 

July 16/1822. ...... $180) 8,15,6. 

What remained due Jan. 16, 1823 ? Ans., $303,50. 

Many have discarded the preceding rule, under a false impression that it don 
not proceed on the ground of simple interest ; :n other words, that the " inter- 
est" (allowed the debtor) " will, in a course of years, completely expunge, or, at 
it may be said, eat up the debt.'* This objection, as it respects simple interest, 
it is believed, may be completely obviated. We will cite an example', which is 
generally considered as illustrating this objection in a forcible manner >— 

A lemdi B 100 dollars, at 6 per cent, interest, and takes his not* of hand. B 
jdoes no more than pay A at every yearns end 6 dollars (whkh is Ikon justly 4*4 
to Bfor the use of his money), and hoe it endorsed on his note. At the end of 
10 years, B takes up his note, and the sum he has to pay is reckoned thus :—the 
principal, 100 dollars, on interest 10 years, amounts to 160 dollar* ; tharcjsre 
nine endorsements, of 6 dollars each, upon which the debtor claims interest ; one 
for 9 years, the second for 8 years, the third for 7 years, and so down to the 
time of settlement ; tke whole amount of the several endorsements and their in- 
terest (as any one may see by casting it), is $70, 20 'cts. ; this, subtracted from 
160 dollars, the amount of the debt, leaves, in favour of the creditor, $69, 40 cts., 
or $10,20 cts. less than the original principal, of which he has not received a 
cent, but only its annual interest. 

Extend it to 28 years, and A, the creditor, would fall in debt to B, without 
receiving a cent of the 100 dollars which he lent him. 

In tins example, in the first place, there is not actually due A $6 at each 
year's end, to be by him put out at interest j for this would be more than sim- 
ple interest. In the next place, the objection proceeds on the supposition that 
the annual endorsements of $6 were closely locked up in A's coffers, or lying 
dormant ; for, bad the $6 been put out at interest, as it might have been, the 
amount of it would of course be the same as the amount of the endorsements : 
hence the principal of tlte note would remain in reality unimpaired. In this 
way B gets interest for the money, advanced or endorsed, and A loses nothing by 
it, for the payments arc at hia disposal. The correctness of this rule may be fur- 
ther illustrated by the same example. If the $6 iuterest he reserved, otxitbe 
payment of $6 be deducted yearly from the principal, the interest being oast on 
the remainder at every year's end, and reserved as before, then, at the time of 
settlement, A could not reasonably claim any more, on the ground of simple 
interest, than what remained of the principal, and the sum of the interest of the 
principal from time to time, added together. For it certainly is not reasonable 
that he should have interest on any more principal than ho actually had during 
the whole time. This process produces the same result as t lie former. Hence 
we infer, that, if the preceding rule be correct on the ground of simple interest 
(which must he allowed from the preceding facts), it follows, that any other 
mode, producing a different result from this, must he incorrect. 

The Connwticut and Massachusetts rules, which are by law established, 

produce results widely different from the al>ovc,ond that, too, in favour of the 

fonder* Tlwy must, then, givctlie lender, mote tf\w.*\m^\» interest, that is, 
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oowponnd ; which is not recrffiiiged by statute of either state, ami whfch, it m 
•aid, the law specially guards against — a strange discrepancy jo fegiskuiva 
enactments. We cad illustrate this best by a practical example : — 

Messrs. Brown and Ives, Providence, loan to government $900000 at 6 per 
cent, interest : the avails of the post office in said town, being about $1600, 
tre to be annually applied to the payment of the debt, and to operate as 
endorsement*. The interest of $000000 for one year is $13000, and the 
amount, $312000. Then, by the Connecticut mode, the payment of $1000 » to 
be deducted from $312000, which leaves $211000 on interest for the 2d year ; 
that is, $11000 more than the original debt immediately accumulating interest, 
besides the $1000, which is at their disposal. Hero, then, it may be asked, 
wiiat is this but interest on interest, that is, compound interest ? 

The Massachusetts mode is equally as incorrect as the Connecticut, if not 
more so; for, by that, the principal is permitted to accumulate interest, till the 
payment, or sum of the payments, is equal to the interest then due ; in which 
case the payments are to lie dormant, be they ever so many, and ever so hugs ; 
and to rentain so till the time of settlement, be it at ever so remote a period. Bjjt 
when the sum. of the payments is equal to the interest then due, it is first to 
Cancel ai equal sum of interest, thereby placing the payment at the disposal of 
the lender, Which he can, if he chooses, put at interest, while the borrower gets 
"nothing at all for the use of his money, provided it does not at any time exceed 
the interest. In this way, the lender most surely gets interest on interest, that 
is, compound interest. 

Under such circumstances, it would be politic in the borrower not to make 
any payments at ail ; for, as sure as he doe*, if it is not more than one cent, and 
has it endorsed on the note, by the Connecticut mode, the interest of one year hi 
immediately incorporated with the principal, both drawing interest, com- 
pounding the interest yearly, provided payments are made yearly.' By the 
Massachusetts mode, the lender would havcthe interest on any sum of endorse- 
ments leas than the interest till the time of settlement, while the interest is 
punning on against the borrower ; and when it is equal, it is to be placed in the 
hands of the lender, which he may put at interest, if he chooses. From the 
preceding remarks it is fairly to be' inferred, that the borrower would find it for 
his advantage to deposit his payments in the Savings' Bank at 5 per cent, inter- 
est, instead of making endorsements, and thus continue to do till he is abte 
to pay the note with the interest.. It would also be for the advantage of the 
lender even to hire the borrower to make endorsements as frequent as possible. 
By the Connecticut mode, the trifling sum of $1, endorsed on a note, may, iu 
many cases, be equivalent to the annual rent of 20 brick buildings, or more, in 
Broadway, in the city of New York. 

These rules, however, although not on the ground of simple interest, must 
have a place, as they are established by law. 

Massachusetts Rule. 

" Compute the interest on the principal sum to the first time 
when a payment was made, which, either alone, or together with 
the preceding payments {if any), exceeds the interest then due ; 
add that interest to the principal, and from the sum subtract 
the payment, or- the sum of the payments, made at that time, and 
the remainder will be a new principal, with which proceed as 
with the first principal, and so on, to the time of settlement." 

1. For value received, I promise to pay Jason Park, or order, Six Hundred 
Dollars, with interest. March 1, 1833. • 

*600. 8tjcfm«h SriMMoa* 

17* 
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May 1, 1823, received #900 
Jane 16, 1894, ... $ 80 



Time. 



15, io, is.' 



Sept. 17, 1885, ... ft IS 
Dec. 19, 1825, ... $ 15 
March 1,1896, . . . $100 
Oct. 16, 1897, . . . $150 
What wm then doe Aaguat 31, 1838 ? Ana. #194,41. 

rhe principal, $600, on interest from March 1, 1892, . . .... $006,4* 

ntoraet to JM«yl,1883, (14 me.) 4^00 

ft649,00 



Payment, May 1, 1893, a mm greater than the tnterutt, 

but May 1, \WR,fervfag a new principal $443^0 

interest on $44S,/rem May 1, 1883, to June 16, 1834, (13§ mo.) 99,83 

Amount, $471,83 
Payment, Jnne 16, 1894, a sum greater than, the interest then due, 80^g 

■ ■■ - 1, i 

Due June l&lBte* forini** a nev principal. $391*83 

Interest on #391,83, from June 16, 1824, to JtfareA 1, 1896, (20* mo.) 40,16 

$431,99 

Payment, a mm Jeee titan t»e interest then due, $ IS 

Payment, a mm less than the interest then due, £ 15 

Payment, a mm greater than the interest then due, .... $100 

$127,00 

Due March 1, 1896, forming a new principal, $304,99 

fitfer-eet on $304,99, /torn March 1, 1836, to Oct. 16, 1837, (19£ mo.) 29,73 

jffmoimt, $334,73 
Payment, Oct. 16, 1897, a mm greater than the interest then due, . 130,00 

Dim Oef» 16, 1837, forming anew principal, $184,73 

Interest on $184,72, ./ram Oct. 16, 1827, to August 31, 1838, being the, 
time of settlement, (10£mo.) . . . 9,69 

Balance due Aug. 31, 1836, . » $194,41 

9. For value received, I promise to pnv ABhcr L. Smith, or order, Nine Hun- 
dred Dollars, witli interest. June 1G, 1820. 
$900. Will! ah Mon&is. 

ENDORSEMENTS. 



July 1. 1831, received $1501 



Sept. lo\ 1833, 
Dec. 10, 1834, 
June 1, 1835, 
Aug. 16, 1825, 
March 1, 1837 



90 
$ 10 
#20 
$300 
$300 



Time. 

1, 15, 1, 
. 3. 15, 3, 

f ll, 1, «, 
15, 1, 6. 



What remained due Sept. 1, 1838 ? Ans. $483,07 

Connecticut Rule. 

Evtahliahed by the Supreme Court of the State of Connecticut in 1804* 

u Compute the interest to the time of the first payment ; if that 
hi one year or more from the time the interest commenced, add 
it to the principal y and deduct l/te payment from the sum total. 
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J(f there be after payments made, compute the interest on the 
balance due to the next payment, and then deduct the payment 
as above; and, in like manner, from one payment to another t 
till all the payments are absorbed ; provided the time between 
one payment and another be one year or more. But if any 
payments be made before one year's interest hath accrued, then 
compute the interest on the principal sum due on the obligation, 
for one year, add it to the principal, and compute the interest on 
the sum paid, from the time it was paid up to the end of the 
year ; add it to the sum paid, and deduct that sum from the 
principal and interest, added as above.* 
■ " If any payments be made of a less sum than the interest 
arisen at the time of such payment, no interest is to be coin- 
puted, but only on the principal sum for any period" 

. I, For value received, I promise to pay Fetor Trusty, or order* One Tkon- 
mnd Dollars, with interest. June 16, 1884. 
$1000. Jajc» Patwsll. 

^~~ ENDORSEMENTS. 

July 1, 1825, received $9.50 ) Thne. 
Aug. 16,1826, . . . $157(1,16,1,1,15, 
Dec. 1, 1826, . . . $ 87 ( 1, 8, 15. 1, S, 
Feb. 16, 1888, . . . $218 ) 15, 6, 10. 
Vhmt was due August 26,1838? Ana. $507,86. 

$1000,00 principal of the note. 

62,50 interest to July 1, 1825, (J2& months.) 

$1062,50 amount. 
250,00 1st payment deducted. 

$812,50 due Julyl, 1825. 

54,84 interest to August 16, 1826, (13& months.) 



'$867,34 amount. 

157,00 2d payment deducted. 

$710,34 due August 16, 1836. 
. 42,62 vsJtsrestfor 1 year. 



$752,96 

oa aq $ amount of 3d payment to August 16, 1827 (the and of the y«ar),e+- 



),69 j 



ing 8& months. 



$662,27 due December 1, 1826. 

48,01 interest to February 16, 1828, (1 year 2& months.) 



$710,28 amount. 
818,00 Uh payment. 



$492,28 due February 16, 1828. 

15,58 interest to August 26, 1828, (6$ months.) 



$507,86 due August 26, 1828, the time of settlement. 



*Ifa year does not extend beyond tk e time of yoAjmemit \ lm! >f fc Ao*a ■» »*•> 
Hnd the amount of the principal > remaining wtyuttt «f ***** >*m* «S %*»*- 



**> ARITHMETIC. 

3. *V Tft1« received, I promise to pay John P. flwlth, or order, Eight Hmv 
dred and Seventy-five Dollars, with interest. January 10, 1831. 

$875. Ha»»t ThoMsoit. 

ENDORSEMENTS 
Aog. 10, 1834, received $860 i ^^ 

Dee. 16, 1835, » $300 vivi^aiox 

March 1,1896, . . . ft 50 ( f ' J' {» J» °» *• ■•» 
July 1 " 1837, ... $150 > x » 4 » *» *• 
What was due September l, 1833 ? .4m. $474,95. 



H liZZVZ. Practice in Compound Numbers* 

* Operation* in compound nnmbeni, as pounds, shillings, for instance, mar he 
Shortened by taking aliquot parts, as in Practice of Federal Money, IT XXVIU. 

1. What is the cost of 28 bushels- of salt, at 10 s. a bushel? 
</» tat* example, 10*. = &£ ; then, 4 o/ 28 bushels is the cost in pounds ; taa*, 

98-4-8=14£,^im. 

2. What will 40 bushels of wheat coqt, at 5 s. = ££ a bushel? 

Atl0s.—±£? At4s.=:££? Atls.«^y£? 

I. Hence, wfcn (Ac price is an aliquot, or even part of a 
found y we divide the number pf gallons, yards, fyc. by this ali- 
quot part, as in 1T XXVIII. 

Exercises for the Slate* 

1. What will 8640 yds. of cloth cost, at 10 s. = ££ a yd. ? 
(4320) At 6s.8d. = f£? (2880) At5s.= B |£? (2160) At 

4s.=»££? (1728) At3s.4d. = ££? (1440) At2s.6d.= 

i£? (1080) Atls.8d. = TV£? (720) At Is. 4d. = 1 V€ ? 

(576) Atls.3d. = TV£ ? (540) Atls.=2V£? (432) At 

10d.==yVo" = 2V^ ? C 360 ) At8d.=±gVjC? (288) At5d.« 

^£? (180) At2id. = sV£? (90) A 16794£. 

Jfate. The aliquot parts of a pound, in the following examples, may be 
fbunJ in the former examples. 

2. What cost 20 gallons of braj&dy, at 6 s. 8 d. per gallon ? 
(6,13,4). 

3. What cost 8yds. of broadcloth, at 10 s. per yard ? (4) 

4. What cost 25 bushels of rye, at 5 s. per bushel ? (6,5) 

5. What cost 30 bushels of oats, at 2 s. 6 d. per bushel? (3,15) 
Ans. 20£ 13 s. 4 d. 

ment , likewise the amount of the payment or payments from the time they 
were paid to the tune of setUement f and deduct the sum of these several 
amounts from the amount of the principal. 



T& Wb*t wiHSlbbfe. of cider coat, at 7 s. fid. per ftbL? 

12£ 15 1. = co$t 9 at 5i. jwr U(. 
6£ 7 ■. 6 d. = cott % at 2 1. 6 d.j*r IK. 



4n*. 19£ 2i. 6d. = c**t,<U7i.6d.j>er*W. 

5f. = j£)5l 

ds. 6d, = 1 of 5s. ; then, tf)12£ 15«. ==«•*«, a* 5*. w Ml. 

6£ 7g.6d. = CMt,«t*g.6d.?«rMf. 

jIm. 19£ 2f.€d.=:c«rt,«*7«,ad.jK»rtoJ. 

V 4 II. Hence, -when the price is not an aliquot part of 1£, we 
may first jind what is the greatest even part, and then take part* 
-of. this part, and so on, for several times. 

7. What will 20yds. of cloth cost, at 12s.6d. per yard ? (12,10) 

8. What will 40 yards of cloth cost, at 15 s. per yard ? (30) 

. 9. What will 36 bushels of corn cost, at 7 s. 6 d. per bushel ? 
(13,10) • • ' . . 

10. What cost 12 bbls. of ale, at 17 s. 6 d. per bW. ? (10,10) 

jff. 66£10e. 
. 11. What will 5 ewt. 3 qrs. 21 lbs. of sugar cost, at $9,60 pet 
cwt. ? 

2<p>. as&cwu 



1 ly. = ijof 2qn. ; then, &. 
14 lb*. = J of 1 qr. } then, A 
7U».=iiofl41b«.jthon,i 



#9,60 
5 

48,60 =*«Mt a/ft cwt. 
4,89== cart qf 2 qn< 
2,40 = cert 0/lqr. 

1,90 = cart*/ 1411m. 
,C0 = cart a/ 7 lbg. 



-£iw. $57,00 = «ort a/ 5 cwt. 3 qra. 21 lbs. 

19. At $2,50 per yard, what will 5 yds. 2 qrs. of broadcloth 
eost? (1375) What will 4 yds. 1 qr. cost? (10625) Will 6yd». 
3 qrs.? (16875) Ans. $41,25. V ' J 

. 13. 5 cwt. 3 qrs. 16 lbs., at $4,20 per cwt. ? (2475) 

14. 3 cwt. 1 qr. 7 lbs., at $3,60 per cwt.'? (11925) 

15. 4 yds 2 qrs., at $2,10 per yd. ? (945) 

. 16. 4 gals. 2ljtB. ; at $3,40 per gal. ? (1530) A. $61,425. 




'IT XdULVll. 1. Two boys. William and Thomas, trading 
with marbles,. in company, gamed 80 cents; William owned} 
of the marbjes, and Thomas | ; what was each oneV-^wN. <& 
the gain ? 
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2. James and Rufus, owning *& sled, in- company wM it for, 

S3 more than it cost, that is, $3 gain ; Rnrus owned § of it, and 
ames | : what was each one's share of the gain? 



Q. jFtoi w tA« Rul« o/ FELLowsmr ? A. When men are trading 
in company, it ascertains the gain or loss to be shared by 
each. 

42. W*** »« eaUeil Stock, or Cafitaj. ? A' The money advanced 
or put in trade. 

Q. jp*at ie called Ditidbpid ? A The gain or loss to be shared 
by each. 

1. Three men, A, B; and C, traded in company ; A put in 

#200, B $400, and C $600) they gained $300: what was eacfr 

man's share of the gain ? 

In this exampfo, it is evident, thai B ought to 1rave twice as ranch of tfctf 
fain as A, for hit stock is twice as muchi and <3 3 times as moch, as A; 
that is, each man's fain or loss ought to have the samo relation to the whole 
fain or loss, as the money he put in has to the money they all put in. The 
same principle will apply in all cases in which a number is to be divided; into 
parts, which shall have a given relation, or ratio, to each other, as the dividing 

a bankrupt's estate among his creditors, apportioning taxes, etc, HepC€, 
from the -foregoing example, we derive the following propor- 
tions: 
A's stock, $200 } $ $ $ $ 

W* stock, $400(1200 : 200 : : 300 : 50, A'* gam. 
C'b stock, $600/1200 : 400 : : 300 : 100, B's gain. 

Whole stock > $1200)lfm : 600 : : 300 : 150, Cs gain. 

By ratios. These are ^y^, ■jtftffc'^fife « & £, h then, 
300 X h that is, i of $300 = $50, A's ; i of 300 =*= $100, B's, 
and i of 300 = $150, C's gain. 

Or, by analysis, If $1200 stock gain $300, then $1 stock 

will gain tsW of $300, «= f$fo *= H- #—i *f •* #«** $f, 
then i of $200, A's stock, = $50, A's gain ; \ of $400, B>9 
stock, = $100, B's gain ; and £ of $600, Os stock, = $150, C's 
gain. 

This last method will generally be found the shortest, and best adapted to ; 
business ; especially when there are several statements, in which all the first 
terms are alike, and all the third terms are alike. ■ " 

I'roof. It is plain, that, if the work be right, the amount of r 
the shares of the gain or loss must be equal to the whole gain I 
or loss; thus, in the last example, A's is $50 -}- B's $100 -J- 
C's $150 == $300, the whole gain. / 

What, then, w the Rulb ? As the whole stock : to each man's 
stock : : the whole gain : to each man's gain. . ' ' 

2. Thtee merchants, A, B, and C. gained, by trading in conK~ 



** ffcLLOWSItlP. 

jxttiy, 1000) A* stock was $150, B's $250, tod CV $400: 
what was the gain on $1, an4 what was each man's share of 



. . o. a, Jt>> ana iv, ireignt a snip witn «/v tons ; a snipped on 
board 96 tons, B 72, and C 102 ; in a storm, the seamen were 
obliged to throw 90 tons overboard : what was the loss on 1 
ton £ and how many tons did each lose ? A. The loss on 1 (on 
is \ ofu ton ; A's, 32; B's, 24 ; C's, 34. 

• 4. A mud B trade m company with a joint capital of $600; 
A put in $350,50, and B $249,50, and, by trading, they gained 
$120 : what is the gain on $1, and what is each person's share 

of the gain? Ans. %\ ; A'i, $70,10; B's, $49,90. 

5. A ship valued at $25200, was lost at sea, of which \ be- 
longed to A, i to By and the remainder to C ; what is the loss 
on $1, and how much will each man sustain, supposing $18000 

of her to be ensured?' Ans. f ; A's, $2400; B's, $3600, and 
C's, $1200. 

* Perform the following examples, in the same manner, by 
finding how much it is for $1, or unity. 

6. A detachment, consisting of 5 companies, was sent into a 
garrison, in which the duty required 228 men a day ; the first 
company consisted of 162 men ; the second, 153 ; the third, 144 ; 
the fourth, 117 ; and the fifth, 108 ; how many men must each 
company furnish, in proportion to the whole number of men ?* 
A. The proportion for 1 man is } ; then, \ of 162 = 54, first 
company ; the second, 51 ; the third, 48 ; the fourth, 39 ; ana the 

fifth, 36 men. 

7. Two men, A and B, traded in company, with a joint capi-r 
tal of $1000 ; they gained $400, of which A took $300, and B 
the remainder ; what was each person's stock ? Ans, $1 gain 
requires 2$ stock ; A's, $750 ; B's, $250. 

0. Divide $1000 between 4 persons, so that their shares may 
be to each other as 1, 2, 3, 4. A. $100, $200, $300, $400. 

9. A bankrupt is indebted to A $350, to B $1000, to C $1900, 
to D $490, to £ $85, to F $40, and to G $20; his whole estate is 
Worth no more than $1557,50 : what will be each creditor's part 
of the property ? 

In adjusting claims of this nature, it is the* general practice 
to find how much the debtor pays on $1, which is, in this case, 

f|. Ans. A, $175; B, $500; C, $600; D, $210; £, $42,50; 
,$20; CflO. 

10. A Wealthy merchant, at his death, left an estate of 
AJOpQO, to be divided among his 5 children, in such a manner 
that their shares shall be to each other as their a^es, which 
arr^, ID, 12, 15, 16 years; what was the share ofeach ? . 

Ans. $35W,$^,$^i%TO&>*£$fcfe» 
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11. A and B invest equal kmh in trade, and dear <$g&0, £? 
which A is to have 3 shares, because he spent, alljufl time » 
managing the concerns, and B, only 3 shares? what is) each 
man's gain ? and how much is A allowed for his trouble i An* 
$160 ; A's share, $100 for his trouble ; $60, B* *Mre. 

12. If a town raise a tax of $1990, and aH the property hi 
town be valued at $64000, what will that be on $1 ? and what 
will be A 's tax, whose property is valued at $1200? Aus. $,03 
on a dollar; A's taz, $36. 

la assessing taxes, we moat first make ao inventory of all thevrsvertft both 
real sad personal, of the whole town, and also of each individual who is to bf 
taxed ' y and, as the whole number of polk are rated at so much each, the tax 
tin all the polls must first be taken out from the whole tax, and the remainder 
is to be assessed oft the property* Then, to find how much any individual 
must be taxed for his property, we need only find how much the remainder of 
the whole tax is on $1, and multiply, his inventory by it. 

JVM*. In some states taxes are assessed only on the real and personal estate 
of the inhabitants, no poll taxes being allowed. 

13. A certain town is taxed $2140 ; the whole property of 
the town is valued at $500000 ; there are 200 polls, which are 
taxed $,70 each ; A's property is valued at $1400, and he pays 
for 2 polls : 



$ polls $ Ct9. 

C's, at 1200, fays for 2 H\at825£0,paysfor a 

£i S, ••• /*4j*0, ............. o J S, <•• «5T 9^£>, .....•• ...... 1 

r s, ... ou*l~, ........ ..... & Jv s, ... «Uo,o0, ....... ...... 3 

What will be the tax on $1 ? and what will be A's tax ? 
• 200 polls X $?0 =» $140, amount of the poll taxes, and $2140 
— $140 == $2000, which is to be assessed on the property. 
$300000 : $2000 : : $1 : JkM, tax on M. Tken r tofin4 AV 
flkx, his inventory being $1400, we proceed thus : — 

f!400 X $.04 = $56 
polls at $,70 sss $ 1,40 

. $57,40 A's whole tax, Ms. 
^WhatwiJlbcC'stax? (4040) Whatl>'s? (5130) .WhatEfc? 
(8710) What F's? (14C24) What HV (3512) WhatTs? 
(§34160) What Fb ? (1571) What K's ? (12012) * 

4n*. $430,298. 



"' V XXJtVllI. V. Two men hireda pasturo fbi; $9 ; A put. 
irr 2 oxen for 6 months, arid B 3 oxen for, 5 months 1 ; what 1 ought' 
each to pay for tho pasture ? '* *• -'* *• • »>** 




COMPOUND FELLOWSHIP. 90* 

2o*ta/or 6 months is the same m(2x 6«) 19 oxen for 1 
month ; and 3 oxen for b month* is the limit (3 X 5 **) 15 
oxen for 1 month. ""* 

.The shares of A and B are the same as if A had pot in 12 

oxen, and B 15, for 1 month each ;< hence the^tefcttion of 19 to 

15 is the same as in Simple Fellowship, thus. 

2x6*K\ 
3X5=«15(^12::9:|4,A's. 

-§yC97:15::9:|5,B'S. 

Q. Nov, tk*w t iota Compound d&rjhm Simph Fellowship ? A. Conv 
pound regards time, Simple does not. 
Q. ^VomtAeprecedrnjftfzafitpfc, wfcU appear* t* fo tA« 

Rule ? 

1. Multiply each man's stock by the time it is continued in 
trade. 

II. Then — As the sum of the products : each man's product 
: : the whole gain or loss : each man's gain or loss. 

More Exercises for the Slate. 

2. Three merchants, A, B, and C, enter into partnership : 
A puts in $60 for 4 mo., B $50 for 10 mo., and C $80 for 12 
mo. ; but by misfortune they lose $50 : how much loss must 
each man sustain ? i A's, $7,0584- 

Ans. < B's, $14,7ftoU- 
( C's, $28,2354- 

3. Three butchers hire a pasture for $48 j A puts in 80 sheep 
for 4 mo., B 60 sheep for 2 mo., and C 72 sheep for 5 mo. ; 
what share of the rent must each mart pay ? ^ A'i 

Ans. 



t A's, $19,20, ,, 
r. < B's, $ 7,20, 
( C's, $21,60. 



4. Two merchants entered into partnership for 16 mo. : A at 
first put in stock to the amount of $600, and, at the end of 9 
months, put in $100 more •, B put in at first $750, and, at the 
expiration of 6 months, took out $250; with this stock they 
gamed $386 ; what was each man's part ? j> m JA's, $200,797, 

* OT *' > B's, $185,202. 

5. On the first of January, A began trade with $760, and, on 
the first of February following, he took in B with $540 ; on the 
first of June following, he took in C with $800 ; at the end of 
the year they found they had gaured $872; wfcat was each 
man's share %f the gam ? 

Ans. A'a share, $£84,929 ; B's, $250,71 ; C's, $236,36 

1$ 
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., SQUARE MEASURE. 



is A 



3 



H. What or* your ideas of a square? Ji.lt 
any thing which n as long as it is wide. 

Q. What bMef a figure does tbJeou* the right 
fear to be 1 A. A square figure. 

Q. Why 7 A. Because the side AB is as 

long as the side BC. 

Q. Bow many tides has this figure, and what is 
their length? 

Q. How many equal comers has ill A. Four. 

Q. What are these corners generally called? 
A. Angles. 

Q. How , then, would you describe a square figure 7 
equal sides, and four equal angles. 

Q. In the above figure, if each sute be I fool in length, what ought* tabs 
called? A. 1 square foot. 

A 3 feet =1 yard. B 



J 



A. It has 



C 

four 



ft. 



II 



« 







1 




1 : 




1 


1 i 



Q. 4JT the sides of a square be each 1 yard m 
length, as in the figure on, the right, what ought it 

to be called 7 A. 1 square yard. 

Q. In this square I percewe there are several 
smaller squares, contained in the larger. If you 
count all the smaller squares, allowing each one to 
be I foot, how many square feet or square yards will 
they make 1 

Q. Why ? A. Because there are 9 small 
squares, each containing 1 square foot, 
which make 9 square feet, that is, 1 square u \j 

yard ' an' 

Q. Bow many square feet, then, make 1 square yard 7 J*- "• 

Q. If we multiply 3 feet (the length of I side) by the width, 3 feet, mating 

9, the same result is produced as before. What, then, will multiplying the 

length of any square by the breadth, or the length into itself, give ? A. The 

square feet, square inches, &c., contained in the figure. 

Q. Row many square inches in a figure 2 inches long and 2 inches wide ? 
*X 2 =4, Ana. How many in a figure 4 inches long and 4 inches widest 
Winches square, that w ? ]3 inches long, and IS inches wi' 
6 inches square 1 90 inches square 7 30 inches square ? 

Q. How many square feet in a figure 1 foot, or 12 inches, square 1 

square foot. 

Q. How many square inches in 1 square foot 7 and why 7 A. 144* 8q. in. J 
because 12 in. X 12 in. = 144. 

Q. How many square feet •» 1 square yardt and why! A. 9 sq. ft. j 
because 3 fl. X 3 ft. = 9. 

Q. How many square yards in 1 square rod? and why 7 A. 30£ sq. yds. ; 
because 5e) yds. X 5J yds. =*= 304 



8 inches square 7 
A. 1 



I 



MENSURATION. Vff 

Q. How manu square feet in 1 square rod 1 and why 1 A. 272| flq. ft. ; 
because 10A ft. (the Bomber of feet in 1 rod in length) X 164 ft. 

A B 

Q. This figure on th fright 
%s tailed a parallelogram i 
that, then, are your tilt a* of a 

parallelogram 7 A. That 
it is a figure, which is 




\ 



longer than it is wide. F D EC 

Q. We «p by tAi# figure, that there are two kinds of parallelograms, nx. 
ABCD a«rf ABJBF. 2fy inspecting ikes* they mil be found to be carnal ■■ how, 
'then, may a parallelogram be defined 7 A. It is a figure which has itf. 
opposite sides of equal length, and its opposite angles equal. 

Q. If this figure had been square, and eack side Vfeet in length, U is flam 
that it would have contained 4 square feet ; but, allowing tke longest side to be ft 
feet, and the shortest side only 1 foot, it will, of course, contain but las many 

square feet.— How many, then, does it contain 7 A. 2 ft. (length) X 1 ft* 
(breadth) = 2 sq. ft. 

Q. If a figure 1 inch m breadth ami I huh in length contains 1 sqmart eneh- 
how many square inches will a figure 1 inch wide and 2 inches long eontami 
2 inches long 1 A inches long 1 8 auk** long 1 Winches long* n^imchem 
oonjrl 

Q. If a figure lfoot wide audi foot long contain* 1 square foot, how mamm 
equare feet will a Jignre lfoot wide and SI feet long contain 7 3 feet long! 
4 feet long 1 8 feet long 1 10 feet lemgl 

Q. How, then, do yaw proceed to find the square feet, inches, 
fyc. of a square of parallelogram f A. Multiply the length 
by the breadth. 

1. How many square feet in a room 10 feet long and 2 feet 
wide ? (10 x 2= 20 sq. ft., Aug.) In a room 8 feet wide and 
12 feet long ? 20 feet long ? 

2. How many square rods in a piece of land 4 rods wide and 
8 rods long ? 10 rods long ? ' 11 rods long ? '12 rods long ? 
10 rods long and 4 rods wide ? 

Q. When apiece of land, in any skape 9 contains 40 square rods, what is u\ 
called 7 A. 1 square rood. 

3. How many square rods in a piece of land 40 rods long 
and 2 rods wide ? 4 rods wide ? 

. ft. When a piece of land, in any shape, contains 100 square rodi, what is U 
called 7 A. 1 square acre. 

4. How many square rods in a piece of land 20 rods long-, 
and 2 rods wide? How many such pieces will make an acre, 
-or 100 square rods ? 

5. How wide roust a piece of land be, which is 80 rods long, 
to make an acre ? 40 rods long ? 20 rods long? 

6. How many square feet of hoards are contained in the floor 
x>f a room 10 feet square ? 20 feet square? 10 feet wide and. 
20 feet long ? 20 feet wide and 30 feet long ? 



'ARITHMETIC. 



■r 

7. How many square yard* in a figure 3 feet long and 3 feet 
wide ? 6 feet square ? 10 feet long and 9 feet wide ? 6 feet 
long and 2 feet wide? (2 X 6 « 12-*- 9=1$ yds., Aw.) Ina 

figure 10 feet long and 4 wide ? A.4fc yds. 

8. How many square yards in 9 square feet ? In 108 ? la 
72? In99? In27? In80? In37? 

Q. How, then, must square feet, square inches, fyc. be divided* 
A. Square inches by square inches, square feet by square feet, 



Q. We ore now prepared to answer that 
jnterestmffuestionwhich seems in geog- 
rapkg, nz. the afferent* between mute 
earner* end square miles. The figures en 
Wright art introduced for the purp o se of 
Us illustration. Examine thsm attentive- 
In, then tell not, for instants, What is the 
atyertnet between & square miles and 5 
miles square? A. 5 square miles 
means 5 miles in length and only 
1 in breadth ; but 5 miles square 
means 5 miles in length and 5 
imfos in breadth, making 5 times 
as many miles as only 1 in 
breadth ; that is, 25 square miles. 



5 square Biles. 



5 mile* square. 



1 


1 1 




• 





3 

a 
»•• 

9 

s 

1 



I 



From these illustrations we derive the following 
general 

RULE. 

I. Hoto do you proceed to find the contents of a square or 
faraUelogram f A. Multiply the length by the breadth, 

Exercises for the Slate. 

1. la a room 16 feet long and 11 feet wide, how many square 
feet? A. 17a J H 

' 2. How many acres in a niece of land 560 rods long and 33 
rods wide ? 560 X 32 ss 112 square acres, Ans. « 

The pupil must recollect that square inches must be divided 
by square inches, square yards by square yards, &c. 

3. How many acres in a piece of land 370 rods wide and 426 
Tods long ? A. 965 acres, 20 rods. 

4. How many rods long must a piece of land be, whioh is 80 
rods wide, to make 1 acre ? (2) How many rods wide to make, 
4 acres? (8) How many rods wide to make 200 acres? (400) 
J. 410 rods. 



MENSURATION. «9 

fc. How many square feet of board* ere contained ia the floor 
•f a room 40 ft. 6 in. long and 10 ft. 3 in. wide ? (Reduce tks 
inches to the decimal of a foot.) A. 415,125 ft. —415 J feet. 

6. How many acres are contained in the road from Boston 
to Providence, allowing the distance to be 40 miles, and the 
average width of the road 4 rods ? A. 320 acres. 

7. How many square feet are contained in- a board 12 inches 
long and 12 inches wide ? (1) 12 inches wide and 24 inches 
long ? (2) 3 feet long ? (3) 20 feet long ? (20) A. 26 feet. 

8. How many square feet in a board 1 ft. 6 in. wide and 16 
ft, 9 in. long ? A. 28,125 ft. s= 28| feet. 

9. How many yards of carpeting, that is 1£ yd. wide, will 
cover a floor 21 ft. 3 in. long and 13 ft. 6 in. wide ? 

A. 25£ yards. 

10. How many feet of boards will it take to cover the walls 
of a house 30 ft. 6 in. wide, 40 ft. 9 in. long, and 20 ft. high ? 
and what will they come to at $10 per 1000 feet ? A. 2830 feet ; 
cost $28&. 

11. How many shingles will it take to cover the roof of a 
barn 40 feet long, allowing the length of the rafters to be 16 
ft. 6 in., and 6 shingles to cover 1 square foot ? what will they 
cost, at $1,25 per 1000 ? A. 7920 shingles ; cost $9,90. 

12. What will a lot of land, 300 rods wide and 600 rods long 
come to, at $15 an acre P A. $168,75. 

13. What will a lot of land, 1 mile square, come to, at $20,75 
per acre P A. $13280. 

T ZJOQC. SOLID, OR CUBIC MEASURE. 

Q. When a block is 1 inch long, 1 inch thick, and I inch wise, how ma/nf 
eoUd inches is it said to contain 1 A. 1 solid or cubic inch. 

Q. How many solid feet does a block, that is 1 foot long, 1 foot thick, ami 
I foot wide, contain 1 A. 1 solid or cubic foot. 

Q. If a block 1 foot thick, 1 foot wide, and I foot long, contains 1 solid 
foot, how many solid feet does such a block that is 2 feet long contain 1 3 
feet long 1 5 feet long? l& feet long 1 20 feet long 1 30 feet long 1 

- Q. How man* solid feet does a block 2 feet long, 9 feet thick, and 1 foot 
wide, contain ? 3 feet wide 7 3 feet widel 

(£ How wjnnn solid inches does a block 3 inches long, 9 inches wide, ami 1 
inch thick, contain 1 2 incite* thick f 4 inches thick J 10 inches thickl 

Q. Hoic, then, would ymt proceed to find how many solid feet, 
baches, «/e. are contained in a solid body t A. Multiply the 
length, breadth and depth together. 

' 1. How many -solid feet in a block 4 feet thick, 2 feet wide, 
and 5 feet long P Arts. 4 X 2 X 5 = 40 solid feet. 

2. How many solid or cubic feet in a block 12 inches long, 
12 «ftche» wide, and 12 inches thick ? A. 1 solid foot. 
18 • •<• 
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3. Haw atony solid feet in a pile of wood 8 feet long, 4 feet 
wide, and 4 feet htgfa ? A. 128~ 1 cord. How many cords of 
wood m * pile 8 feet long, 4 feet wide, and 8 feet high ? 

A. 266 solid feet = 2 conk. 
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A. Ail6 solid feet, in any form, are J of 128 feet, that is, | 
of a cord, it waa found conTenient, in reckoning, to call every 
16 solid feet 1 cord foot ; then, 8 such cord feet will make 136 
•olid feet, er 1 cord, for 8 times 16 are 128. 

Q. How, then, would you bring solid feet into card feet* 
A. Divide by 16. 

4. How many cord feet in a pile of wood 8 feet long, 2 feet 
high, and 1 foot wide ? How many in a load 8 feet long, 2 feet 
high, and 2 feet wide ? 8 feet long, 4 feet wide, and 2 feet 
high ? 

5. If, in purchasing a load of wood, the. seller should amy that 
it contains 3 cord feet, how many solid feet must there be .in 
the load ? How many solid feet to contain 4 cord feet ? 5 cord 
feet.' 6 cord feet? 7 cord feet? 8 cord feet? 9 cord feet? 

6. How many cord feet in a pile of wood 8 feet long, 1 foot 

wide, and 4 feet high ? 

la performing this fist example/we multiply 4 feet (the height) by 1 foot 
(the width), making 4 ; then, this 4 by 8 feet (the length), making 3f •+> 16 
(cord feet), =-2 cord feet, A*$. But, instead of multiplying the 4 by the 8 fee* 
in length, and dividing by 16, we may simply divide by 9, without multiplying ; ' 
for the divisor, 16, is 2 times as large as the multiplier, 8 : consequently, it will 
produce the same result as before, thus : 4 X * = < -f- * = 2 eerd feet, Ans^ 
as before. 

Q. When, then, a load of wood is 8 feet long, or contains 
two lengths, each 4 feet (which is the usual length of wood 




7. How much wood in a load 8 feet long, 3 feet high, and 2 
feet wide ? 3x2=6 + 2=3 cord feet, Ans. 

8. How many cord feet in a load of wood 2 feet high, 2 feet 
wide, and of the usual length ? 3 feet high and 2 feet wide ? 
3 feet wide and 3 feet high ? 4 feet wide and 4 feet high ? 4 
feet wido and 6 feet high ? How many cords in a load 4 feet, 
high, 4 feet wide ? 

9. How wide must a load. of wood be, which is 8 feet long 
and 1 foot high, to make 1 cord feot ? How wide to make Jk 
cord feet? 3 cord feet? (J cord feet? 10 cord feet f 
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10.' What wffl a load of wood 8 feet long, 3f feet wide, and 
4 feet high, cost, at $1 per fool ? 

The foregoing remarks and illustrations may riow be 
embraced in the following 

RULES. 

I. How fyycvjind the contents of any solid or cube* A. Mul- 
tiply the length, breadth and depth together. 

II. When the length of wood is 8 feet, how c*n foujtnd the 
number of cord feet it contains, without multiplying by 8 ami 
dividing by 16 ? A. Multiply the breadth and neight together, 
and divide the product by 2; the Quotient will be cord feet. 

III. How do you bring cord feet into cords f A. Divide 
by8. 



JVbte. If the wood ii only 4 feet in length, proceed as last dueeted % 
then, as 8 ftet in length is 9 timet as much wood as only 4 ftet in length, hence 

| the remit found, as above, will be the answer in cord ftet j that is, divide 
iy 9 twice, or once by 4. 

* . 

Exercises far the Slate. 

• - ^ 

1. How many solid feet in a load of wood 8 feet long, 4 feel 
wick, and 3£ feet high ? 4x3$ = 14 -5-2=7 cord feet, An*. 

2. How many feet in a load of wood 5 ft. 6 in. Jugb, 3 ft. 9 in. 
wide, and of the usual length ? 

. (Reaucetke inches U the decimal of afoot.) A. lbfifflfa^lOfpfl. 
Perform this last example by reducing the inches of a foot to a common; 
fraction. This method, in most cases, will be found preferable : thos, talcing 
the last example : — 

5//.6m.=*5£/r. S =V; then,3ft.9 in. .wM&JLml&xfa 

sste a f* -r- 2 ss -^ =s 10^, Am., as before. 

3. in a block 8 ft. 6 in. in length, 3 ft. 3 in. wide, and 2 ft. 9 
in: thick, how many solid feet ? A. Decimally 75,96875 

feet = 75$£ feet. By common fractions; ^xyx .-^-rss 

'a«l a. 75M feet, .£«*., <w &<■/<"•«• . ' ■' 

4. If a load of wood is 8 feet long and 3 feet wide, how high 
must it be to make 1 cord? . 

In this example, sis know that the height tnultipUed by (he *idtk> and thk 
product divided by % must make 8 tori feet, that is, 1 card, or Isadj kenu, 
8X3=16-f-3 = 5f/««t, heijrht.Ans. '. ., 

5. If a load of wood is 5g feet high, and 8 feet long, how widd 
mast it* be to make 2 cords? 

* cords =s 16 esrdfeet ) ttea, 16X2 = 32 -f- 5$ r= Qfeet wide, Am. 

6. If a load of wood is 5g feet high and 8 feet long, how wide 
must it be to make 3 cords ? (9) 4 cords ? (12)' 8 cords > (24) 
A. 45 feet. 
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7. How many solid foe t of timber in a stick 8 feet long, 10 
inches thick, and 6 inches wide ? (3}) 10 feet long, 12 ifiches 
thick, and 1 ft. 3 in. wide ? (124) 30 ft. 6 in. long, 94 inches 
wide, and 1 ft. '9 in. thick ? (71|) A. S7& ft. 

8. In a pile of wood 10 feet wide, 3 ft. 3 in. high, and 1 mile 
long, how many cord feet, and how many cords ? 

A. 10735 cord feet = 1340§ cords. 

9. How many tons of timber in 2 sticks, each 30 feet long, 
20 inches wide, and 12 inches thick ? A. 100 feet -*- 50 = 2 tons. 

10. How man* bricks 8 inches long, 4 inches wide, and %\ 
"inches thick, will build a wall in front of a garden, which is to 

be 240 feet long, 6 feet high, and 1 foot 6 inches wide ? 

A. 51840 brickj. 

DUODEOIMikXS, 

II UQDOt* Q. From what is the word duodecimals de- 
rived f A. From the Latin word duodecim, signifying twelve. 

Q. Jfe common decimal*, we are accustomed to suppose any whole thing, as a 
foot y for instance^ to be divided into ten, equal parts ; but how is a foot eUoidea 
u% duodecimals 1 and what are the parts called 1 A. Into twelve equal 
pvts, called inches or primes, and each of these parte into twelve 
other equal parts, called seconds ; also each second into twelve 
equal parts, called thirds, and each third into twelve equal 
parts, called fourths, and so on to any extent whatever; 

Q. What, then, are duodecimals ? A. Fractions of a foot. 

Q. Whatfraction^fafootis linch? A. ^ft. 

Q. What fraction of afoot is 1 second 7 A. -jVj- of -r\r = -f^T **• 

2. What fraction of a foot is I third ? A. -j^r of -j^j- of ^ = TtVb" &• 
, Who* fraction of a foot is 1 fourth! 

A. tV of iV of tV °f iV == 2To+ff8" fc 
Q. JVtoo, *i«e« V2ths multiplied by lftths mako\*Mhfi, and -j*j^r «•** T L. 
«Im, 144eA|m«2^ici by 12ths make ITZ&ths, and -g-f^ make y^x, it u 

plain that toe may write the fractions icithout their denominators , Ay fltajtin* 
tome mar* to distinguish them. What marks are generally used for this 
purpose 1 A. 12ths, inches, or primes, are distinguished by an 

accent, thus ; 8 / signifies -j$r, Synches, or 8 primes ; 1" = tJti 

or 7 seconds ; 6"' = TfVff» or °* thirds, Ac. 

Q,. We have soon that mhs multiplied by iSths produce l*Aths ; what, Caen, 
fa the product of 9 (inches or primes) multiplied by V (inches) 1 A. 35", that 

is, 35 seconds; or -fifa' 

Q. What is aeproiktct of 5' (seconds) multiplied by 7<(inches) 1 A.W 9 
that is, 35 thirds. 
* ft. What u the product of 5" [seconds) multiplied by 7" (seconds) 1 

A. 35"", that is, 35 fourth. 
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• K » _ 

Q. Bow nay the value of the product always be determined^ A. By plat- 
ing as niany marks or accents at the right of the product as 
there are marks at the right of both multiplier and multiplicand 
counted together. 

Q. What, then, would 7''"' (Jflhs) multiplied by &'."" (sixths) produce 1 
A. 56""""'", that is, 56 elevenths. 

Q. What wcmld 7 (steads) multiplied buy>'(thb&\ produce! .*. 35""', 
that is, 35 fifths. ; 

§. What would 8" multiplied by 3 ' produce 1 A. 24"", (fourths.) 
. From the preceding, what appears to be the value of feet muWptitii by 
prime* or inches, or what do feet multiplied by primes rive 1 A. Prime*. 
Q. What do primes multiplied by prime* give 1 A. Seconds. 
<£. What do primes multiplied by seconds give 7 A. Thirds. 
Q. What da second* multiplied by seconds give 1 A. Fourth*. 
Q. What do seconds multiplied by thirds give 7 A, Fifths. 

Q. What do thirds multiplied by third* give? A. Sixths. 
JSTote. This might be extended in the same manner to any indefinite length. 
The following table contains a few of these denominations. 
Repeat the 

TABLE. 

12"" (fourths) make V" (third.) 
12"' (thirds) .... 1" (second.) 
12" (seconds) . . , V (inch or prime.) 
12' (inches or primes) I foot. 

Q. How may duodecimals be added and subtracted P A. Jm 
the same manner as compound numbers ; 12 of a less ctenomir 
nation always making 1 of a greater, as in the foregoing table. 



MULTIPLICATION OF DUODECIMALS. 

— <• 

Q. What are duodecimals used for 7 A. For measuring any thing 
respecting which length and breadth, also depth, are considered. 

I. How many square feet in a board 10 u. 8 in. long, and 1 
ft. 5 in. broad ? 

We have seen how such an example may be performed by common decimals. ; 
we will now perform it by duodecimals. . 

8 inches or primes » -fig of a foot;, 
and 5' (primes) = -^ of a foot ; 

then, AXTV — itt- °* * foot» 
that is, 40" (seconds) = & (inches) 
and 4" (seconds) ; we now write) 
down 4" at the right of the inches, 
reserving the 3' to be carried to the 
inches. In multiplying 10 feet by 

the &, we say, ^ -- — or 5C (ukeAe*), and the y we reserve* 

makes 53', = 4 feet and <y, which we place under' feeA ansL 



OPERATION 

Lengthy 10 ft. 8^ 
Breadth, 1 5' 

* 4 5* 
10 & 


41/ 


4*9., 15 


. 1' 


4" 
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inches in their proper places. Then, multiplying 10 ft. 8' by 
1 ft. makes 10 it 8', which we write under the 4 ft. 5'. We 
new proceed to add these two products together, which, by 
carrying 12, after the manner of compound rules, make 15 ft. 
V (inch) 4" (seconds), the Answer. 

It will bo found wont convenient in practice to begin by multiplying the mul- 
tiplicand JirMt by the feet, or highest denomination of the multiplier, than by 
Htm inches, «tc, thiw : 



" OPEUATION. 
10 ft. 8' 
1 5> 



1 X8' = 8», and 1 ft. X W ft. = 10 ft. Then, 
'5» X ^ = 4D ' = y, (to carry,) and 4", (to write 
down) •, 10 X& = 50* + 3' (to carry) saSS* = 4 
ft. and 5*, which we write down underneath the 
10 and 8'. Then, the sum of these two products, 
added together as before, is 15 ft. V A" Jtiu., ike 
game reJult as the ether, 

Note. Had we been required to multiply 15 ft. 
1' 4" by feet and inches agaiu, we should have 
proceeded in the same maimer, carrying "' (thirds) 
one place further towards the right, and "" (fourths) another place still, and 
■o on. . 



10 & 
4 5> 4" 

15 V 4" 



From these examples we derive the following 

RULE. 

How do you multiply in Duodecimal*? 

A. Begin with the highest denomination of the multipKer 
and the lowest denomination of the multiplicand, placing 
the first figure in each product one place further towards the 
right than the former, recollecting to carry by IS, as in coop 
pound rules. 

More Exercises for the Slate, 

2. How many feet in a board 2 ft. & wide, and 12 ft. 3 / long ? 

Am. 30 ft. 7' 6". 

3. In a load of wood 8 ft. 4' long, 2 ft. & high, and 3 ft. & 
wide, how many solid feet ? A. 67 ft. & 6". 

Note. Artificers compute tboir work by different measures. Glazing and 
mason's flat work are computed by the square foot : painting, paving, plaster- 
ing, See. by the square yard ; flooring, roofing, tiling, &c. by the square of 
100 feet t brick work by the rod of 16$ feet, whose square is 979} ; the eon- 
tents of bales, cases, Ate. by the ton of 40 cubic feet : and the tonnage of ships 
by the ton of 85 feet. 

4. What will be the expense of plastering the walls of a room 
8 ft. o' high, and each side 16 ft. 3' Ions, at $,50 per square 
yard ? A. $30,6D4-f-. ^ 

5. How many cubic feet in a block 4 ft. 3' wide, 4 ft. 6 V lone* 
and 3 ft. thick ? A. 57 ft. 4' 6". ^ 

6. How much will a marble slab cost, that is 7 ft. 4' Ions, and 
1 ft. 3' wide, at $1 per foot ? A. $9,16§. , 

* 7. How many square feet in a board 17 ft. 7' Ion*. 1 ft. i? 
wide? A. 24 ft. 10' 11". 
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6. How many cubic feet of wood in ft load 6 ft. 7' long, 3 It 
5' high, and 3 ft. & wide? A. 82 ft.^ 8" 4"'. 

9. A roan built a house consisting of 3 stories ; in the uppe* 
story there were 10 windows, each containing 12 panes of 
glass, each pane 14' long. 12' wide ; the first and second stories 
contained 14 windows, each 15 panes, and each pane 1c 7 long, 
1% wide : how many square feet of glass were there in the 
whole house ? A. 700 sq. ft. 

10. What will the paving of a court yard, which is 70 ft. 
long, and 50 ft. 4 / wide, come to, at $.20 per square ? 

4 $788,6dj. 

11. How many solid feet are there in a stick of timber 70 ft. 
long, \o' thick, and 18' wide ? A. 131 ft. 3. 

Questions on the foregoing. 

1. How many pence are there in 1 s. 6 d. ? . How many cents ? 

2. What will 4 yards of cloth cost, in cents, at 1 s. 6 d. per 
yard? At3s. peryard? At4s.6d.? At 6 b.? At9s.? At; 
10s. 6d.r 

3. If a man consume 1 lb. 9oz« of bread in a week, how much • 
would he consume in 1 month ? 

4. At 4 cents for 1 oz., what would Lib. cost ? i 

5. At 4 cents for 2 oz., what would 1 lb. cost ? 

6. At 4 cents for 8 oz., what would 2 lbs. cost ? 

.7. If a man spend $2£ per day, how many days would he be 
inspendim/$4i? $6f? $12£? $20? .,; 

8. How many marbles, at 4 cents apiece, must be given for . 
24 apples, at 2 cents apiece ? 

9. How many yards of cloth, at $4 per yard, must be given , 
for 6 bbls. of cider, at $2 per bbl. ? For 3 bbls. ? Tor 12 J>bls. ? 
For 18 bbls.? 

10. What part of 1 month is 1 day ? 2 days? 4 days? ,5. 
days? 6 days? 7 days? 10 days? 20 days? 59 days? 

11. What is the interest of $1 for 12 mo.? 10 mo. ? 9 mo. f t 
C xno. ? 3 mo. ? 1 mo. ? 15 days ? 

.12. What is the interest of $G for 1 yr, 2 mo. ? 2 yrs. ? 1 yr. 
lmo. ? 9 mo.? 2 mo.? 1 mo.? 15 days? 10 days? 6 days? 5 
days? 1 day ? ' 

13. What is the amount of $1 for 6 mo. ? 3 mo. ? 2 mo. I 1 > 
mo.? 15 days? , 

14. Suppose I owe a man $115, payable in lyr. 6 mo., with- . 
out interest, and 1 wish to pay him now, how much ought I to k 
pay him ? 

15. What is the discount of '$115, for %yrs. 6 mo. ? 

16. William has fc of an orange, and Thomas £ ; what part 
of an orange do both own ? 
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17. Harry had f of an orange, which he wished to divide 
equally between his two little sisters ; can you tell me what 
fiart of an orange each one would receive ? 
, 18. Which is the most, ,5 of 20, or ,25 of 40 ? 

19. How many times can you draw 4 of a gallon of cider 
from a barrel containing 30 gallons ? How many times 4 of a 

gallon ? How many times £ of a gallon ? How many times £ 
of a gallon? 

30. A man, felling in trade, is able to pay his creditors on- 
ty $r&k on the dollar ;■ how much will he pay on $3 ? On $4? 
On $12? On $13? On $300? 

21. A man, tailing in trade, was able to pay only $,16} on the 
dollar ; how much would he pay on a debt of $4 ? $6 ? $10? 
$9? $80? $100? $600? 

22. Two men bought a barrel of flour for $10 ; one gave $3, 
and the other $7 : what part of the whole did each pay? What 
part of the flour must each have ? * 

23. If 30 bushels of oats cost $10, what is that a bushel? 
What will 5 bushels cost ? What will 90 bushels ? 

24. If 3 men mow a field in 8 days, how many men will mow 
the same in 2 days ? In 1 day ? In 4 days ? 

. 25. Two men, A and B, hired a pasture; A paid $3, andB 
$5; what fractional part of the whole did each pay? The 
profits from the pasture were $16 ; what was each man's share 
of the gain? 

26. Three men, A, B, and C, are engaged in trade ; A puts 
in $4, B $5, and C $6; they gained $60 : what is fcch one's 

. share of the gain ? 

27. Twq men, A and B, hired a pasture for $12 ; A put in 1 
cow 4 months, and B 2 cows 3 months : what ought each to pay ? 

28. A merchant, having purchased a piece of broadcloth for 
$2 per yard, wishes to make 20 per cent, on it ; what price 
must he ask for it ? 

29. William has £ of a dollar, Thomas -j^g, and Harry £; how 
many cents have they in all ? 

30. ■ A merchant sold calico at $,22 per yard, and thereby 
gained 10 per cent. *, what did it cost him per yard ? 

31. Harry, having j- of an orange, gave £ to Thomas, who 
gave & of. his part to his little toother, and kept the remainder 

himself; what part did he keep ? How much is i off ? How 

much does £ of | of £ from -fa leave ? 

32. How much is 1 x % of |? (1) How much is 1 X f of J? 

33. What is the quotient of $ divided by § ? 

34. How much does 1 exceed ,75 ? 

35. How much does f exceed -r*r ? *•••-'• 
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•86. How many strokes doe* a regular clock strike in 2 boors ? 
3h,? 4h.? 5h.? 6h.? 7h.? ah.? 9h.» 10h.? llh.? 
12 h.? 84 h.? 

37. How many square feet in a board 12 inches wide, and 48 
inches long ? 36 in. long ? 72 in. long ? 

38. What part of an acre of land is there in your father's gar- 
den, allowing it to be 4 rods long and 2 rods wide ? 4 rods wide I 

39. How many cord feet of wood are contained in a load 3 
feet wide, 2 feet high, and of the usual length ? How many 
feet in a load 6 feet high and 3 feet wide ? 2 feet high and 6 
feet wide ? 4 feet high and 2& feet wide ? 

40. How many solid feet in a block 12 inches long, 12 inches 
thick, and 12 inches wide ? 12 inches long, 12 inches wide, 
and 6 inches thick ? 

41. How long will it take to count $1000, at the rate of 60 a 
annate ? 

42. What is the difference between 4 square feet and 4 Act 
square ? 10 miles square and 10 square miles ? 3 rods square 
and 3 square rods ? 

A parent hesw, enclosing several numbers, signifies that those numbers are 
to he taken together, or as one whole number ; w»t, when performing subtrac- 
tion and addition with those and oilier numbers, they may he tafcoa either as 
before, or oue by ono, thus :— 

(16 + 4) X 3 = 60, read 16 -4- 4 = 90 V3 = 60. 
Or, (16X3) *=«. 4X3=12. Then, 48 + 12 =* 60, thetamt asbtfirc 

43. (9 + 3) + 8 » how many ? A *20. 

44. (0 — 3) — 4 = how many ? A. 2. 

45. (15 + 5) x 4 = how many? A. 80, or 60 + 20. 

46. (15 — 5) X 4 = how many? A. 40, or 60 — 20. 

47. (»> -f 3) H- 3 = how many ? A. 4, or 3 + 1. 

48. (9 — 3) -f- 3 = how many? wf. -2, or 3 — 1. 

49. (12 — 8)-}- (3 + 1) « how many? A. l,or3 — 2. 

A line, or vinculum, drawn over numbers, is sometimes used 
instead of a parenthesis. 

50. 4+ 6x 12 = how many ? A. 144, or 48 + 96. 

x 51. 2£4s. X 2 = how much ? A. 4£ 8 s. 
• 52. (2 s. 6d.)X2==howmuch? 

53. (7 s. 6 d.) X 4 *= how much ? 

54. 3X3 X 2 X 10 «= how many ? 

55. How many minutes of motion make 2 degrees of motion ? 
How many seconds of motion make 3 minutes of motion ? 

56. How many degrees is the circumference of the earth ? 

57. The earth, you know, turns round once in every 24 
hours, or, in common language, the sun moves round the earth 
in that time ; in what time, then, will the sun travel ever 
15° (degrees) > and why f A. 1 hour for 360° -*- 24 h. s= 1$°. 

19 
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58. In what time will he travel over 1° (degree) of motion ? 

A. i^ of 1 hour, or -r\ of 60 min,, = 4 min. 

59. In what time will he travel over V (minute) of motion*? 

A. -fa of 1 min., or -fa of 60 sec, = 4 seconds. 
Q. By the foregoing roe ate that every degree of motion makes a difference 
in time of 4 minutes, and every minute of motion a difference of 4 seconds. 
Now, since longitude is reckoned in degrees, round ike earthy eon you tell me 
koto toJLnd the difference is time between one place and another, after knowing , 
their difference in longitude 1 A. Multiply the difference of longitude 
in degrees and minutes by 4, the product will be their difference 
in time, in minutes and seconds. 

60. What is the difference in time between two places, whose 
difference in longitude is 2° 4' ? A. 2° 4' X 4 =* o minutes and 
16 seconds, the difference in time. 

61. What is the difference in time between two places, whose 
difference in longitude is 5° W ? A. 20 m. 40 sec. What, 
when the difference of longitude is b° ? A. 22 m. Is 10° ? 
A. 40m. Is 15° ? A. 60 m. = 1 hour. Is 15° 15' ? A. lh. In. 

Q. The sun travels from east to west ; which place, then, mill have the tar- 
Uest time 1 A. The one most easterly. 

62. There are two places, the one situated in 10° E. longitude, 
and the other in 4° £. longitude ; wftat is the difference in time 
between these two places? When it is 24 minutes past 6 
o'clock in the former, what hour is it in the latter ? A. 24 min- 
utes, difference in tint ; then, 10° being the most easterly place, it is there 94 
minutes earlier than at 4° ; that is, when it is 24 minutes past 6 at 10°, it is only 
6 a* 4°. 

63. Boston is situated about 6° 40 / E. longitude from the city 
of Washington ; when it is 2 o'clock at Washington, what 
o'clock is it at Boston ? A. 26 m. 40 sec. past 2 o'clock. 

64. " I recollect of reading a story once of a gentleman going 
to a foreign country, who had a fancy to look at a bright star 
every evening, at the same moment, with a certain lady whom 
he left behind, and' they agreed to look at it at 9 o'clock ;" but, 
it seems that, when the gentleman was in a different longitude, 
-the time would, of course, be different ; as, for instance, when 
he was in longitude differing 30° W. from where the lady was, 
she most probably had retired to rest, and was, perhaps, asleep, 
while he was gazing at the star. Can you tell me what o'clock . 
it was, then, where she was ? When he was 60° of W. longi- 
tude from her, what hour of the night was it at the place where 
the lady resided ? 

Exercises far the Slate. 

1. Write down three millions, three hundred and three thou- 
sand, three hundred' and three. 

2. What is the difference between 50 eagles and 4599 dimes ? 

A. f40,io. . ■ 



QUESTIONS. 819 

3. What number is that, which, being divided by 65, the 

quotient will be 42 ? A. 2730. 

4. A captain, % lieutenants, and 30 seamen, take a prize 
worth $7002, which they divide into 100 shares, of which the 
captain takes 12, the two lieutenants each 5, and the remainder 
is lobe divided equally among the sailors ; how much will each 
/nan receive ? A. Captain's share, $840,24, each lieutenant's, 
$350,10, and each seaman's, $182,052. 

5. Bring $400 into crowns, at 6 s. 8 d. each. A. 3G0 crowns. 

6. Washington was born A. D. 173$; how many years old 
would he have been, had he lived until the end or the year 
1827? and how many seconds old, allowing the year to con- 
tain 365$ days ? A. 95 years, 2997972000 seconds. • 

7. The wheels: of a cart are 5 feet in circumference, • and 
that of a wheelbarrow 27 inches ; how many more times will 
the latter turn round than the former, in going round the earth? 
How many more times in going through the earth, allowing 
the diameter to be \ of the circumference ? A. ,3221)2480 times 
round the earth, 10764160 times through it. 

6. How many minutes is it from the commencement of the 
Christian era to the end of the year 1.827 ? A. 960928920. 

9. Jacob, by eontract, was to serve Laban for his two daugh- 
ters 14 years ; when he had accomplished 10 years, 10 mo., 10 
weeks, 10 days, 10 hours, 10 minutes, how many minutes had 
he then to serve ? A. 1416350. 

10. Reduce j^f£ to its lowest terms. A. ££• 

11. What is the value of £ of a cwt.? A. 1 qr. 20 lbs. 

12. What is the amount of ,5 ,05 ,005 ,555 ,18765 and 8567 ? 

A, 8568,29765. 

13. Divide & by A- A - £fa- 

14 From 17^ take & off of 14£. A. 12|£. 

15. Reduce ^fif- to a mixed number. A. 45-fJ- 

16. What is the value of ,425 of a pound ? A. 8 s. 6 d. 

17. Reduce 14 s. 6 d. 3 qrs. to the decimal of a pouncj. 

A. ,7281+. 

18. Frojm ,1 of a pound, take ,0678 of a pound. A. ,0322. 

19. If you give $60 for 25 yards of cloth, what will 1 yard. 
t cost? A. $2,40. 

20. A merchant sold 8 bales of linen, 6 of which contained 
15 pieces each, and in each piece were 40 yards ; the other 2 
bales contained 12 pieces each, and in each piece were 27 yards ; 
what did the whole amount to, at $1£ per yard ? A. $5910. 

21. A man, dying, left $10024 to his wife and 2 sons, to be 

divided as follows « to his wife f , to his eldest eon £ of the re- 
mainder, anfl to his youngest son the rest: what is the ahar* 



9B0 arithmetic;. 

tfeach? .1. $3759 to *w *>tfe, $2606 to As* eMe* «m, $37» 
to #5 youngest.- 

22 A farmer sold a grocer 90 bushels of rye, at f ,75 per 
bushel ; 200 lbs. of cheese, at 10 cents per lb. ; in exchange for 
which he received 20 gallons ef molasses, at 22 cents per gal- 
Ion, and the balance in money ; how much money did he re- 
ceive ? A. $30,00. 

23. A has 150 yards of linen, at 25 cents per yard, which he 
wishes to exchange with B for muslin at 50 cents per yard ; 
how much muslin must A receive ? A. 75 yds. 

24. A gave B 500 yards of broadcloth, at $2,50 per yard, for 
600 umbrellas ; what were the umbrellas apiece ? A. $2,083-f-. 

25. A farmer sold a grocer 20 bbls. of apples, each barrel con- 
taining 3 bushels, at 40 cents per bushel ; (24) 30 bushels of 
corn, at U0 cents per bushel ; (27) 500 1bs. of cheese, at 8 cents 
per pound ; (40) 200 lbs. of butter, at 17 cents per pound ; 
(34) 75 bushels of turnips, at 19 cents per bushel ; (1425) 40 
bushels of barley, at fHper bushel ; (50) 25 bushels of rye at 
95 cents per bushel ; (2375) and, in exchange, the farmer has 
received 2 bbls. of cider brandy, at 42 cents per gallon ; (2646) 
4 bbls. of flour, at $8§ per barrel ; (35J 60 gallons of molasses, 
at 34 cents per gallon ; (2040) 40 gallons of wine, at $1,50 per 
gallon ; (60) 10 lbs. of tea, at 73 cents per pound ; (730) $40 
in cash ; and he agrees to take up what is still due him in not 
at 7 cents per pound ; how many pounds of rice most the gro- 
cer give the farmer to balance the account ? 

A. 340 lbs. 9 os. 2$ dr. 

26. What quantity of cider, at $1,20 per barrel, will buy 2 
barrels of rum, at $2 per gallon ? A. 105 bols. 

27. A man exchanged 40 bushels of salt, at $1,50 per bushel, 
for 200 bushels of oats, at 25 cents per bushel; how much was 
the balance in his favour ? A. $10. 

28. A sold B 16cwt. of sugar, at 8$ cents per pound ; (14784) 
20 bbls. of flour, at $11 i per barrel; (225) 17 chests of tea, 
each containing 8 cwt., at 53 cents per pound ; (807896) 30 
tierces of rice, at $36 per tierce ; (1080) for which B gave up 
A his note of $400, that had been on interest 6 yrs. 7 mo. 15 days ; 
(559) in addition to which B gave A 700 dozen of wax candles, 
at $1 .14 per dozen ; (798) and for the balance A consents to* 
take B's note, payable in 2£ years, without interest ; but B, un- 
expectedly receiving some money, wishes to advance the cash, 
instead of giving his note ; what sum of ready money ought 
B to pay A, discounting at 5£ per cent.? A. $7181,3624-. 

29. A had 200 bbls. of flour, at $10,50 per bbl., for which B 
gave him $1090 in money, and the rest in molasses, at 20 cents 
jser gallon ; how many hogsheads of molasses did ho receive ? 

A. 80 hhds. 10 gals. 



QUEd'hONS. m 

•; 30. A Jim linen cloth, worth $£0 per yard, but, in bartering, 
he will receive $,30 ; B has broadcloth, worth $4,60 per yard, 
ready money : at what price ought B to rate hie broadcloth, to 
be in proportion with A's bartering price ? 

$420 : $1,60 : : $,30 : $6,00, Aim 
Or, mmltipl* fJO by the ratio b/20 to $4*00, fact i». 33; caw, 23 X X> ss 
$6,90; for, $4,60 being S3 times as much at 20, it u p/oi« U«t 23 &*« $,30, 
jJ'«t bartering price, will give BU bartering price, Jt. $6,90. 

31. A merchant, in bartering with a farmer for wood at $5 
per cord, rated his molasses at 25 dollars per hhd., which was 
worth no more than $20 ; what price ought the farmer to have 
asked for his wood to be equal to the merchant's bartering 
price ? A. $6,25. 

The last ten examples are proper questions in a rule usually 
called Barter. 

32. What number is that, which, being multiplied by 15, will 
make |? A. fa 

33. What number is that, which, being divided by 15, will 
wake n\r ? A. % . 

34. What decimal is that, which, being multiplied by ,625, 
will make ,25? A. ,4. 

35. At $,75 per bushel, how much rye can be bought for 
$150? (200) For $600? (800) For $75? (100) A. 1100 bushels. 
. 36. (800 -f» 12 + 88) -f- (50^) = how many? A. 20. 

37. (ft + Xfa) ■*. (3,55,-55):= how -many ? A. 2$. 

38. Two persons depart from one place at the same time ; 
the one travels 35, and the other 40 mile* a day ; how far are 
they distant at the end of 10 days, if they both travel the same 
road ? and how far, if they travel contrary directions ? A. 50, 
ttnd 750 miles. ' 

39. Two men, A and B, traded in companv ; A put in $700 
for 8 months, and B $1280 for 10 months ; they gained $500 : 
what was the Bhare ofeach ? A. A's share, $152,173 ; B's share, 
$347,826+. 

40. How many cord-feet of wood are contained in a load 8 feet 

long , 4 ft. 6^ wide, and 5 ft. 3' high ? A. 1 1|$ ft. or 1 1 ft. 9' 9" . 

41. What is the difference in time between two places, whose 
difference of longitude is 40°? (2,40) 50* ? <3,20) 60°? (4) 
A. 10 h. 

42. What time is it in 15° W. longitude, when it is 6 o'clock 
in 15° E. longitude ? A. 4 o'clock. 

43. If a cow yield 16 qts. of milk in a day for 240 days, and 
20 qts. make 1 pound of butter, or 10 pounds of cheese, how 
much more profitable is the making of cheeso than butter, the 
price of butter being 25 cts. per pound, and that of cheese 8£ 
cts, per pound ? A. $110,40. 

.IP* 




ARITHMETIC 

44. If a fteM will feed 10 cows four weeks, how long wHf it 

feed 40 cows? A. 1 week. 

45. A man bought a cask of wine, containing 1*6 g*Hons, 
for $315, and told it at the rate of $3,75 per gallon ; how tduefc 
was his whole vain ? how much per gallon ? and how mnch 
per cent. ? .£. His whole gain, $31 ,50 ; per gallon, $,25 ; then, 

j?|L=01 per cent. 

46. The rent of a certain farm is $500 ; the tenant employs 2 
men ; to each he pays $1 1£ a month for 8 months ; (1 84) also a 
boy by the year, who is to have 2 suits of Clothes, each Worth 
$8,75 (1750), besides his board, while attending school, 3 months, 
or 12 weeks of the year, which is worth $,93 per week (1116) ; in 
the course of the year, the tenant loses 40 good merino sheep, 
valued at $5 per head (200) ; the skins brought him $1,12§ 
apiece (45) ; the other expenses of the year are calculated to 
average about $,39 (14235) per day ; the sales of the farm are 
as follows, viz : — 

1000 bushels of Potatoes, . ... at $0,48 per bushel (490) 

»0 Barky, *0,» (14850) 

16 k . Whito Deans, . . . $&£0 (3530 

400 . Corn, . $0,53 (Sl« 

300 Ryo, $0,88 ...... (»H> 

413& Buckwheat, i . . . $0,36 (15903 

200 Outs, $0£8 ....... (56; 

10000 pounds . . Chc«*c $0,53 . . pound (575' 

.500 Butter, $0,18 ....... (90) 

1 bushel .... Clover, ...... $0,25 . . quart . (8) 

90 Turnips,. ..... $0,43 . . bushel (860) 

70 Winter Apples, . . $0,48 (3360) 

10 Flax Seed. $1,75 ..... (1750) 

400 pounds . . . Merino Wool, . . . $0,45 . . pound (180) 

and 20 calves, at $4A r>er head (00) ; he carries 70 barrels of ci- 
der to the distillery, for one half of which he is to receive 1 at. 
of cider-brandy for 4 qts. of cider, the rest brings him $1,13 
per barrel (3955) ; how much cider-brandy will he receive? and 
how much will ho clear, after deducting all the expenses of 
managing the farm, including the rent and loss, from the total 
amount of sales ? A. $1338,97 ; 1102& qts. cider-brandy. 

47. What difference is there between the compound interest 
of $10000 for 8 years, and the simple interest of the same sum 
for the same time ? A. $1138,48. 

48. What is the difference between the- compound interest 
of $500 for 4 years, and the discount of the same sum for the 
same time? .4. $34,463. 

49. What is the difference between the amount of $1800, at 
compound interest, for 3 years, and the present worth of the) 
same sum, for the same time ? A. $618,405. 

50. Jf 120 gallons of water, in one hour', fall into a cistern 
taming 6w gallons,* and, by one nipe in, the cistern, 35 gal* 



* 

hm*m<*t>^*hy vk^t &&,& gtMamiw.**, in what 
time will the cistern be filled ? A. 30 hour*. 

61. A eertain clerk, in a country store, purchaeed the whole 
•lock in trade, the quantity and price being at folio wi:— 

INVENTORY. 



3 bbls. of Sugar, each 118 lbs. at $0,061 per lb. 



$0,35 
$0,08 
•0,07 



4 canisters of Tea, 
10 baaa of Cofee, each 90 lbs. 
10 bob. of fmk, each 900 lb*. 
13 bbls. of Beef, each 900 lbs. 
40 Haass. 36 Am. each, . , . . . 
900 lbs. of Tallow, 

9 hbdi. of flam. . 

1 fabd. at Molasses, 

1 bbl. of Brandy, lacking 5 gaki 

3 bbls. of Brandy, 

1 pipe of Wine, lacking 15 gak , 

S do. . . do. $1,00 

4 bbh. of Gin, $0,00 

J bbl. of Vinegar, $0,25 

40 empty Barrels, f0,75 

63 empty Hogsheads, ....... $1,19 

9 pieces of Calico, 14 yds. each. . $0,22 
1 piece of Silk, . 28 , $0,89 




1 Cotton, 11| $0,14 . . i . . . . (161 

1 Cotton Plaid, 19 . . . $0,19 (998 

1 Linen, 10 $0,46 (460' 




per yard, 



$1,19 

$3,75 

$1,10 

•0,87* 

$0,80 per pattern, 

$3,17 apiece, 

6 pair of Shoes, .'. . $1,80 a pair, 

i, $V~ 



1 Broadcloth, 97 

1 . . bine . do. . i . 15 . . 
1 . . mixed do. .<. . 10 . , , 
i » » < « < satin, ... Ow . . i 
1 .... . Vesting, 4 patterns 
4 Bats, * . , . , 



(3913) 
(5695) 

(46375) 



I dozen pair o/ciii Wren's Shoes, $0,29 

14 Whips, $1,14 apiece,. 

14 Hoes, $0,83 

12 Axes, $1,17 

15 Axe-helves, $0,()7 

97 wooden Pails, . $0,93 

45 Tubs $0,46 

10 Kettles, $2,95 

9 dozen of Knives, $0,17 

1 bladder of Snuff, 4 lbs., .... $0,36 par lb. . 

9 Pelf-sharpening Pluuglis, . . . $3,50 each, . . 

4 Rakes, $0,29 

9 Hymn-Books. $0,38 apiece, . 

4 Perry's Spelling-Books, .... $0,18 

9 Dwight's Geographies; .... $0,16 ....»• 

1 Morse's Geography, $1,90' 

9 Great Coats, $2,00 

1 Vest, $0,50 




(1596) 

(1162) 

(1404) 

(105) 

(621) 

(2070) 

(2950) 

(408) 

(144) 

<?> 




' Amount of stock, $1671+. 

9y agreement, 15 per cent. Was to be deducted from the 
amount of stock. For the above goods, the clerk haa \»m1*»* 



ARITHMETIC. 



follows : bit services for the two last years, at $96 per month ; 
turned in a note on James Spencer, or 500 dollars, with 5 years* 
compound interest due on it ; (669112) and, for the balance, he 
was to give his note, payable' in 6 years from the date of the 
transaction, without interest : now the question is, what sum 
of ready money will discharge said note ? A. $93,557. 

After the clerk had purchased the above stock, and settled 
for the same, he commenced business for himself. The rent 
of his store costs him $29 a year ; his clerk-hire $27,814 
precisely ; in addition to which is the interest of his capital, 
$1420,35, (that is, the interest of the amount of stock, after the 
15 per cent, is deducted, $85231). He next considered what 
price he must put on each article, to make a certain per cent. 
He recollected that the goods were already rated in the inven- 
tory at 15 per cent, more than their actual cost. Now, said he, 
if I can make 5 per cent, in advance on their present valua- 
tion, clear of all expenses, I shall be satisfied. The question, 
then*, is, at what price he must mark each article, commenc- 
ing with the first on the inventory, so as to clear the 5 per 
cent. 

The pupil will find, by calculation, that the expense* amount to 10 per 
cent, on tho actual ooit of all the article* j this, added to the 5 per cent., makes 
15 per cant, advance ; that ii, each article must be marked 15 per cent, higher 
than its present valuation in the inventory. The answer to each follows in 
the same order as the articles stand in the above inventory, commencing 
with the 3 bbls. of sugar, and finding the selling price of each per lb. fee. 

Jfote. In marking goods, it is customary to<neglect the mills, if under 5 ', 
if exactly 5, add J ofa cent, and if over 5, add 1 cent to the cents. 



) ««*• 



Sugar, at 


. (7) per lb. 


Tea, . . 


. (575) can. 


Coffee, 


. (40) per lb. 


Porky • . 


. . (y) • « . • 


Beef, . . 


• • (o) ..... 


Hams, . . 


. (15) .... 


Tallow, . 
Rum, . . 


. (ll|) . . . . 
. (30) . gal. 


Molasses, 


. (93) ... . 


Brandy, . 


• ^J<4m9J • • • • 


Brandy, .. 


. (133) . . . . 


Wine, . . 


• V*^/ • • • • 


Wine, . . 


. (115) . . . . 


Gin, . . • 


• (o9) .... 


Vinegar^ 


. (29) ... . 


Barrels, . 


. (86) each. 



Hhds. . at (129) jack. 
Calico, . . (2o)pr. yrf. 
Silk, .... (102) 
Cotton, . . (16) . . . . 
Cotton Plaid, (22) 
Linen, . . . (f>3) . . . . 
Broadcloth, (137) 
Blue do. . (431) 
Mixed do. (1261) . . . . 
/inn 



Satin, . . 
Vesting*, 



(101) 
(92) 



Axes, at 
Axe-helves 
Pails, . . 
Tults, . . 
Kettles, 




(53) 
(330) 



Knives, . . (19}) 
• . . . (415 



per lb. 



pott. 



Hats, . . (2491) each. 
, . . . (207) a pair. 



Snuff, 

Ploughs, (402|) each. 
Rakes, . . (25) .... 
Hymn-Books,(4A) .... 
Sselling-B. . (21) .... 
Geographies, (18) . ... 
Geography, (138) .... 
Great Coat, (230) .... 
Vest, . ; . (574) • • • • 
Ans. . 4*3,84. 

52. Bought 42 gallons of rum for $37,80 ; how much water 
must be mixed with it, that it may he afforded for $,80 per 
gallon ? 

$,80 : $37,80 : : 1 gal. : Al\ galls.; the*, 47 J = 42 + 5$ galls., Ans. 

53. A thief, having 30 miles the start of an officer, mokes off 
at the rate of 8 miles an hour ; the officer presses on after him 
at the rate of 10 miles an hour ; how much does he gain on the 



Shoe* 
Shoe.*, 
Wldps, 
Hoes, , 



(25> 
(131) each. 
(95) ... , 




QUESTIONS. 395 

thief in one hour ? how long before he will overtake the thief? 
Ji. 2 miles ; 15 hours. 

54. A person, looking at his watch, was asked what o'clock 
it was ; he replied it was between 4 and 5 ; but, a more particu- 
lar answer be mar requested, he said the hour and minute hands 

were then exactly together. What was the time ? In l howr the 
ntinutehand passes otcr hi spaces, while the hour hand passes over only 1 space ; 
that is, the minute hand gams upon the hour hand 11 spaces in 1 hour j conJe- 
queniljf, it must gain 12 spaces before both will be together. 60 m. -4- 11 =rt 

5-A.m., gain, in 1 hour ; then t 3Jtjm. X 4 hours = gl^m. pott A o'cl+th, Ana, 

Or,theraliebting^efanh<na' t h^net t AhcwreX-r\ s:s 91-f^minnte* pott 
4, Jin*.) as before. 

55. At 12 o'clock the hour and minute hands of a clock are 
exactly together ; when will they be together again ? 

Ans. 1 h. 5' m. 27-^ aec - 

56. If 10 men can perform a piece of work in 25 dajrs, how 




time would both finish it by working together ? 



days. day. vxwK toark. 

m, WW \X\ * + *=*• ""• A ' l! ! * '■ 4 ** A " 

58. What number is that, from which, if you take §, the re- 
mainder will be \ ? § •}•{*= H^Ans. 

59. What number is that, from which, if you take |, the re- 
mainder will be i ? Ans. £. 

60. What number is that, from which, if you take i of | of 2|, 

the remainder will he | ? Am. f £ == 1 A- 

61. What number is that, which, being divided by §, the 
quotient will be f ? A. £f . 

62. What number is that, which, being multiplied by f , the 

product will be 3£ ? A. 3ff. 

63. What number is that, from which, if you take | of itself, 
the remainder will be 12 ? 

1, «** £-, ~- $, 3± £, remainder. Then, the remainder IS, being 4 X 12 s = 48 
e»me* greater than the remainder £, tfte mistier ifce^ «ptZ£ *e 48 tiww greater 
thmnl. A. 4Q. 

64. What number is that, to which, if you add J of £ of itself, 
the sum will be 39? 

£•*■$=*=•&, ** tie number Oeelf ±%; *A«, ^ 4. jj = {J ; tf 

to tAe toAoie number X of % of it be added, the sum will be 4-5- ; consequently t 

3Q i* ±$ of the number . Ans. 30. 



"^ 



896 ARITHMETIC, 

G3. What number is that, to which if you add £ of itself, the 
turn will be Id ? A. 12. 

66. A owns S of a vessel, B f , C $■, and D the remainder; 
D'i) part is $100 : can you tell me how many dollars is each 
roan s part, and what part of the vestal D owns ? 

Ans. As part, $100 ; B's, $200 ) C's, $400 ; and D's part is £. 

67. There is a beam, ft of which is in the ground, -ft in the 
water, and the rest, being 2 feet, out of water ; how long is 
the beam ? A. 16 feet. 

68. The third part of an army was killed, the fourth part 
taken prisoners, and 1000 fled ; now many were in this army ? 
how many killed ? how many taken captives ? 

I + i = tV> °f '* c v>hole army ; then, as -ft wore makes -ff , 

or tAe tfAok army, -ft = 1000 ; ami if ft be 1000, fate much is 

$$, or tfo whole? Ans. 2400, tAe wAWe army; 800 fcltal, 600 
captives. . 

69. Suppose that there is a mast erected, so that £ of its 

length stands in the ground, 12 feet in the water, and £. of its 

length in the air, or above water ; I demand the whole length. 

Reducing the fractious to the least common denominator, gives -ft -4- 4-4- 

«!£ J «*■»■*" »/»* =» iV- ^- 216 feet. 

70. In an orchard of fruit-trees, £ of them bear apples, \ pears, 

i plums, 40 of them peaches, and 10 cherries ; how many trees 

does the orchard contain? -A =50 -f- 10. Ans. 600. 

71. A man spent one thifd of his life in England, one fourth 
in Scotland, and the remainder, which was 20 years, in the 
United States ; to what age did be live* ? A. 48 years. 

72. The number of scholars in a certain school is afffollows : 
\ of the pupils study feography, $ grammar, £ arithmetic, and 
10 learn to read : what number is pursuing each branch of 
study ? A. 30 in geography, 80 in grammar, 120 in arithme- 
tic, and 10 learn to read. 

73. The double and the half of a certain number, increased 
by 7£ more, make 100 ; what is that number ? A. 37. 

74. A man, having purchased a drove of cattle, was driving 
them to market, when he was met by a gentleman, who in- 
quired of him where he was going with his 100 head of cattle ? 
Sir, said he, I have not hear 100, out if I had as many more as 
I now have, & as many more, and 7 cattle and \, I should have 
a hundred. How many had he ? A. 37. 

75. Five eighths of a certain number exceed $ of the same 
number by 36; what is that number ? 

£-_4=ft ; hence 36 is ft- qftht number sought. A. 160. 
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76. What number is that, which, being increased by -£, £, 

and i of itself, the sum will be 131 ? An*. 73^" 

The eleven foregoing questions are usually performed by a 
rale called Position, but this method of solving them by frac- 
tions is preferable. 

77. A hare starts up 12 rods before a hunter, and scuds away 
at the rate of 10 miles an hour; now, if the hunter does not 
change his place, how far will the hare get from the hunter in 
45 seconds ? A. 52 rods. 

78. If a dog, by running 16 miles in one hour, gain on a hare 
6 miles every hour, how long will it take him to overtake her, 
provided she has 52 rods the start ? A. 97£ seconds. 

79. A hare starts 12 rods before a greyhound, but is not per- 
ceived by him till she has been up 45 seconds ; she scuds away 
at the rate of 10 miles an hour, and the dog after her at the 
rate of 16 miles an hour ; what space will the dog run before 
he overtakes the hare ? A. 138 rods, 3 yards, 2 feet. 

80. A gentleman has an annuity of $2000 per annum ; I wish, 
to know how much he may spend daily, that, at the year's end, 
he may lay up 90 guineas, and give 20 cents per day to the poor 
of his own neighbourhood? .4. $4,128. 

81. What is the interest of $600 for 120 days ? (12) For 2 
days ? (20) For 10 years, 10 mo. and 10 days? (391) For 5 
years, 5 mo. add 5 days ? (19550) For 6 years, 6 mo., and tf 
days ? (23460) For 4 years, 4 mo. and 4 days ? (15640) 

A. Total, $989,70. 

82. What is the present worth of $3000, due 2£ years hence, 
discounting at 6 per cent, per annum ? A. $2608,695-f*. 

83. Suppose A owes B $1000 { payable as follows ; $200 in 4 
mo., $400 in 8 mo., and the rest in 12 mo. ; what is the equated 

time for paying the whole? A. 8$- months. 

84. How many bricks, 8 inches long, 4 inches wide, and 24 
inches thick, will it take to build a house 84 feet long, 40 feet 
wide, 20 feet high, and the walls to be 1 foot thick ? 

The pupil will perceive that he must deduot the width of the 
wall, that is, 1 foot, from the length of each side, because the 
inner sides are 1 foot less in length than the outer sides. 

A. 105406 bricks. 
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AXiXflOATIOir. 

IT XsXXXXX* Alligation is the method of mixing several simples of 
different qualities, so that the compound, or composition, may be of a mean or 
middle quality. 

When the quantities and prices of the several things or simples are given, ta 
And the mean price or mixture compounded of them, the process is called 

AUMATXOIT Hffm>TAT. 

1. A former mixed together 9 bushels of rye, worth 50 cents a bushel, 4 
bushels of_corn, worth 60 cents a bushel, and 4 bushels of oats, worth 30 cents 
a bushel : what is a bushel of this mixture worth ? 

In this example, it is plain, that ? if the cost of the whole be divided by the 
whole number of bushels, the quotient will be the price of one bushel of the 
mixture. , 

ZtnukeU at 
4 ..... . 

4 

$4,60 4- 10=46ct*.,jJw 

10 $4,60 

Rule. Divide the whole cost by the whole number of bushds, 

•/«., the quotient will be the mean price or cost of the mixture. 

9. A grocer mixed 10 cwt. of sugar at $10 per cwt,, 4 cwt. at $4 per cwt., 
and 8 cwt. at $7£ per cwt. : what is 1 cwt. of this mixture worth ? and what is 
5 cwt. worth i A. 1 cwt. is worth $8, and 5 cwt. is worth £40. 

3. A composition was made of 5 los. of tea, at $11 per lb., 9 lbs. at $1,8> 
j»r lb., and 17 lbs. at $1& per lb. ; what is a pound or it worth ? 

.*. $1,546^-)-. 

4. If 90 bushels of wheat, at $1,35 per bushel, be mixed with 15 bushels of 
rye, at 86 cents per bushel, what will a bushel of this mixture br worth ? 

A. $1,135^+. 

5. If 4 lbs. of gold of 93 carats fine be melted with 9 lbs. 17 carats fine, what 
will be the snaaess of this mixture ? A, 91 carats. 




AX.I.IO ATXON ALTERNATE. 

1T T.yif WyfT - The process of finding the proportional quantity of 
each simple from having the mean price or rate, and the mean prices or rates 
of the several simples given, is called Alligation Alternate ; consequently, it is 
the reverse of Alligatw* M & d M . and may be proved by it. 

1. A farmer has oats, worth 95 cents a bushel, which he wishes to mix with 
corn, worth 50'cents per bushel, so that the mixture may be worth 30 cents per 
bushel ; what proportions or quantities of each must he take ? 

In this example, it is plain, that, if the price of the corn had been 35 cents, 
that.**, had it axceeded the price of tlfe mixture, (30 cents,) just as much as ft 



1 
ALLIGATION ALTERNATE. 

folk ahott, 1m moat have taken equal quantities of each wri ; but, since the 
diffiareooe between the nek* of tha com and tho mixture price is 4 times aa 
much aa the difference between the price of the oata and the mixture price, 
consequently, 4 timea aa much oats aa com muat be taken, that is, 4 to I, or 4 
bushels of oats to 1 of corn. But since we determine this proportion by the dif- 
ferences, hence these differences will represent the same proportion. 

These are 90 and 5, that i*. 99 bushels of eats to>6 of corn, which are the 
quantities or proportions required. ' In determining these differences, it will be 
found convenient to write them down in tha following manner : 



OPERATION. 
Us. bushels. 



It will be recollected, that the difference be- 
tween 50 and 30 hi 90, that is. 90 bushels of oats, 
which moat, of course, stand at the right of the 
95, the price of the oats, or, in other words, oppo- 
site the price that is connected or linked with tha 
60} likewise the difference between 95 and 30 =» 
5, that i«, 5 bushels of ooru, opposite the 50, (the price of the corn.) 

Tha answer, than, is SO bushels of oats to 5 bushels of corn, or in that pro- 
portion. 

By this mode of oporation, it will be perceiyed, that there is precisely aa 
much gained by one quantity aa there is lost by another, and, therefore, the 
gaiu or loss on the whole is equal. 

The same will be true of any two ingredients mixed together in the aamo 
way. In like manner tha proportional quantities of any number of simploa 
may be determined j for, if a less be linked with a greater than the mean price, 
there will bo an equal balance of loss and gain between every two, consequent- 
ly an equal balance on the whole. 

It is obrioua, that this principle of operation will allow a great variety of 
answers, tor, having found one answer, we may find as many more as we please, 
by only multiplying or dividing each of the quantities found by 9| or 3, or 4, 
etc. j for, if 2 quantities of 9 simples make a balance of loss and gain, as it re- 
spects the mean price, so will also the double or treble, the 4, or f part, or any 
other ratio of these quantities, and so on to any extent whatever. 
■ Proof. We will now ascertain the correctness of the foregoing operation 
by the last rule, thus : 

99" bmsksls sf eat*, at 95 coast par huM, = $5,00 
5 cam, at 50 ,=$9,50 

95 95)7,50(30 

' 75 

An*. 30 cts., the price of the mixture. — 

Hence we derive the following 

BULB. 

I. Reduce the several prices to the same denomination. 

II. Connect, by a line, each price* that is less than the mean 
ratty with one or more that is greater, and each price greater 

• than the mean rate with one or more that is Use. 

III. Place the difference between the mean rate and that of 
each of the simples opposite the price with which they are con- 
nected. 

IV. Then, if only one difference stands against any price, it 
expresses the quantity of that fgrice ; but if were be several^ their 
even will express the Quantity. 
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8. A merchant haa several eortsof tpa» some at 10 a., some at 11 a., some at 
13 s., and some at 24 a. pet lb. j what proportions of each moat be taken to 
■mfca a composition worth 13 a. per lb. ? 

OPE&ATION& 

s. lbs. 

v _ y v —2 =&J 

3. How much wine, at 5 a. per gallon, and 3 a. per gallon, mast be mixed 
.together, that the compound may bo worth 4 a. per gallon ? 

A. An equal quantity of each sort 

4. How much corn, at 43 centa, 60 cents, 67 cents, and 78 cents, per bushel- 
moat be mixed together, that the compound may be worth 64 oenu per bnshol: 
A. 14 bushels at 42 cents, 3 bushels ajt 60 cents, 4 bushels at 67 cents, and 23 
bushels at 78 cents. 

5. A grocer would mix different quantities of sugar j viz. one at 20, one at 
S3, and one at 36 cents per lb. ; what Quantity of each sort must be taken to 
make & mixture worth 22 centa per lb. t 

A. 5 at 20 cents, 3 at 23 centa, and 2 at 96 cents. 

6. A jeweller wishes to procure gold of 20 carats fine, from gold of 16, 19, 21, 
and 24 carats fine ; what quantity of each must he take i ■ 

A. 4 at 16, 1 at 19, 1 at 21 r and 4 at 34. 

We have seen 'that we can take 3 times, 4 times, |, J, or any proportion of 

each quantity, to form a mixture. Hence, when the quantity of one simple is 

E'ven, to find the proportional quantities of any compound whatever, afies 
wing found the proportional quantities by the last rule, we have the follow- 
ing 

RULE. „ 

As the proportional quantity of that price whose quantity 
is given : is to each proportional quantity : : so is tie given 
quantity : to /^quantities ot proportions of the compound 
required. 

1. A grocer wishes to mix 1 gallon of brandy, worth 16 a. per gallon, with 
mm, worth 8 s., so that the mixture may be worth 10 s. per gallon j how much 
ram must be token ? ■ i 

By the last rule, the differences are 5 to 2; that is, the proportions are 2 of 
brandy to 5 of rum j hence he must take 2£ gallons of rum for every gallon of 
brandy. A. 2.C gallons. 

2. A person wishes to mix 10 bushels of wheat, at 70 cents per bushel, with 
rye at48 cents, corn at 36 cents, and barley at 30 cents per bushel, so that a 
bushel of this mixture may be worth 38 cents ; what quantity of each most be 
taken? * 

We find by the last rale, that the proportions are 8, 2, 10, and 32. 
Then, as 8 : 2 : : 10*: 21 bushels of rye, ) 

8 : 10 : : 10 f 124 bushels of cam. >Ax*. 
8 i 32 s : 10 : 40 bushels of barley. V 

3. How much water must be mixed with 100 gallons of rum, worth 90 cents 
per gallon, to reduce it to 75 cents per gallon ? A. 20 gallons. 

4. A grocer mixes teas at $1,20, $1, and 60 cents, with 20 lbs. at 40 cents 
per lb. $ how much of each sort must he take to makfe the composition worth 
80 cents per lb. ? A. 20 at $1,20, 10 at $1, and 10 at 60 cents. 

5. A grocer has currants at 4 cents, 6 cents, 9 centa, and. 11 cents per lb. £• 

and he wishes to inufce a mixture of 24<nbs., worth 8 cents per/ lb. ; how many 

currants of each kind must he take ? ■ this example we can find the propor~ 

ffevjnl quantities by Unking, as before ',tnft* it t»?takt that their earn will ba 
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in the same proportion to any part of their mm, t* the whole eompmnd Is 
to any part of the compound, which exactly accords with the prineipJa of 
Fellowship. 
Henoe we have tho following 

RULE. 

As the sum of the proportional qpAVTnm found by Unking, 
as before : is to each proportional quantity : : so is the 
whole quantity or Compound required : to the required 
quantity of each. 

We will now apply this rule in performing the last question. 

: 240 VTZ lbs., at 4 cents.] 

° ^ rt ' ° ' N ** "- : 040:48 lbs., at9 cents. [ 

: 340 : VGlbs.+at llcenti. J 

1. A grocer, having sugars at 8 cents, 19 cents, and 16 cents per pound* 
wishes to make a composition of 190 lbs., worth 13 cents per pound, without 
gdiifbr loss : what quantity of each must be taken ? 

A. 30 lbs. at 8, 30 lbs at 13,and 60 Ike at 11. 

3. How much water, at per gallon, must be mixed with wine, at 80 cents 
per gallon, so a» to fill a vessel of 00 gallons, which may be offered at SO cent* 

per gallon ? - A. 56 § galloifti of wine, and 33& gallons of water. 

3. How much gold, of 15, 17, 18, and 23 carats fine,«m*st be mixed together, 
to form a composition of 40 ounces of 90 carats fine ? 

A. 5 oz. of 15, of 17, of 16, and 25 bs. of 32. 



« INVOLUTION. 

H XaXXXHT. Q. How much does 3, multiplied into itself; or by 2; 
'make? 

Q. How much does 3, multiplied into itself, or by 3, and that product by 2, 
snake? 

Q. When a number is multiplied into itself once or more, in this manner, 
What is the process called ? A. Involution, or the Baiting of Powers. 

Q. What is the number, before it is multiplied into itself, called ? A. The 
first power, or root. 

Q. What arc the several products called ? A. Powers. 
&. In multiplying 6 by 6, that is, 6 into itself, making 36, we me 6 twice; 
wnat, then , is 36 called I A. The second power, or square of 6. 

Q. What is the 2d power or square of 8 ? 10 ? 12? A. 64, 100,144. 

Q. In multiplying 3 by 3, making 9, and the &abo by 3, making 37, we use 
the three 3 times ; what, then, is the 37 called ? A. The 3d power, or cube of 3. 

Q. What is tho 3d power of 2 ? 3 ? 4 ? A. 8. 27, 64. 

Q. What is the figure, or number, called wnklr denotes the, power, as, 3d 
power. 2d power, &c. ? A. The index or exponent. 

<£. When it is required, for instance, to find the 3d power of 3, what is the 
index, and what is the power ? A. 3 is the index, 27 the power. 

Q. This index is sometimes written over the number to be multiplied, thus; 

$- t what, then, is the power denoted by 2 4 ? A. 2 X 2 X 2 X 2 = 16 « 

Q. When n figure has a small one at the right of it, thus, 6 ^wK«5L taftsofe. 
'mean ? A. The 5th power of 6, or that 6 must bo laSseA VaWaft^JBi v"*** 



292 ARITHMETIC. 

L IlowmuchislSP.oribasquareoflS? A Hi. ' 
fi. How much is 4r , or the square of 4 ? <C. 16. 

3. How much te 10 s , or the square of 10? 4. 166, 

4. Bow much it 4?, or the cube of 4 ? A. 64. 

6. How much it I 4 , or the 4th power of 1 ? A. \. 

6. What is tho biquadrate or 4th power of 3 ? A. 61, 

7. What is the square of £? J? **'£)&• 

8. What is the cube of J? £? j-? jf. £, ^-, ^fj* 

9. What it the square of*5? 1,2? .*. ,35 ; 1,44. 

10. Involve 2 to tho 3d power •, 2 to the 3d power. A . 4, & 

11. Involve £ to the 2d power ; J^ to the 3d power. A\ jfe^ T&V* 
IS. Involve £ to the 3d power. A «££ — £. 

13. Involve ^ to the 2d power. A* 4. 

14. What is £ 2 , or the square of £ ? .*. £-. 

15. What is the value of -jSj 2 ? ^. ^ly. 

16. What is the valhe of J*? .*, ^Ij.. 

Exercises far ike Slat* 

1. What is the square of 900/ if. 610000. 
8. What is the cube of 311 ? A. 9393931. 

3. What is the biquadrate or 4th power of 80 ? A. 40960000. 

4. What is the sursolid or the 5th power of 7 f A. 16807. 

5. Involve ft, f, fa each to tto 3d ****. A |f|$, J£f, 



6. What is the square of 51? A. 301. 

7. What is the square of 16$ ? A. 273*. 

8. What is the value of 8* ? .4. 33768. 

9. What is the value of 10 4 ? A. 10090 

10. What is the value of 6* ? A. 1398. * 

11. What is the cube of 35 ? A, 15625, 

xnroiitTTioi?. 

U T.111 U- Q. What number, multiplied into Itself, will mate 16,? 

that is, what is the first power or root of 167 A. 4.' 
Q. Why ? A. Because 4 X 4 = 16. 
Q. What number, multiplied into itself three times, will make 37? that is, ' 

what is the 1st power or root of S7 3 ? A. 3. 
Q. Why? A. Because 3X 3 X 3 = 27 - 

Q. What, then, is the method of finding; the first powers or roots of 24. 3d, 
Ac. powen ca/fed ? A* Evolution, or the Extraction of Jta&s. 



J 



EXTRACTION OF THE SQUARE ROOT. 833 

f Q. In Involution we were required, with the first power or root being given, 
to* find higher powon, as fid, 3d, fee. power* *, bat now it teens, th*£, with 
the 3d, 3d, Ate. power* being given, we ate required to find the let power 
or root again ; how, then, decs Involution differ from Evolution ? Jt . A s* 
exactly the opposite of Involution. 

Q. How, then, may Evolution be defined ? A . It is ike method of fkudkmg 
the root of any number. 

1. What is the square root of 144 ? Jt. 12. 

Q. Why ? A. Because 12 V 12 = 144. 

fi. What i* the cube root of 37 ? A . 3. » 

Q. Why? A. Because 3 X3X 3 = af7 ' 

3. What is the biquadrate root of 81 ? A. 3. 

Q. Why ? A. Because 8 X 3 X ' X3 = «• 

We have seen, that any number may be raised to a perfect power by Inveiiw 
tion ; but there are many number* of which precise roots cannot be ob- 
tained ' f as, for instance, the square root of 3 cannot be exactly determined, 
there being no number, which, by being multiplied into itself, will make 3. Br 
t!x' aid of decimals, however, we can come nearer and nearer ; that ta, approxi- 
mate towards the root, to any assigned degree of exactness. Those number*, 
tvIioso roots cannot exactly be determined, are called Surd Roots, and those, 
whose roots can oxactly be determined, are called Ratioka.Ii Root*. 

To show that the square root of a number is to be extracted* we prefix this 
character, V* Other roots are denoted by tlte same character with the index 
of the required root placed before it. Thus "s/Qeignlfoe that the square root of 

$ is to tie extracted j ' V 37 signifieathat the cube root of 27 is to be Attracted j 

* Vp4 ess the 4t h root of 64. 

When wc wish to express tho power of sovmul numbers that are connected 
together by those signs, -f-> — j & c «» * vinculum or parenthesis is used, drawn 
from the top of the sign of the root, and exte nding to all the parts of it \ thus, 

the cube root of 30 — 3 is expressed thus, \f'&i — 3, &c. 



EXTRACTION OF THE SQUARE ROOT. 

If IiXXXlTX- Q. We have seen (IT LXXXV.) that the root of any 
mruljcr is its 1st power •, also that a square is the 9d power : what, then, 
is to be done, in order to find the 1st power ; that is, to extract the square 
rojt of any number ? 

.7. Hit only to find that number, which, being multiplied into itself ', vnll pro- 
dife the given ■number. 
% Q. We have seen (IT LXXTX.) that the process of rinding the contents 
of a square consists in multiplying the length of one side into itself; when, 
th -m, tho contents of a square arc given, how can we,^ad the length of each 
*i !o ; or, to illustrate it by an example, If the conteiflPbf a square figure be 
9 foot, what mu^t he the length of each side ? A. 3 foet. 
• • Q. Whv ? A. Becaoso 3 ft. X 3 ft - =*9 nquare feet . 

Q. What, then, is the difference in contents between a square figure whose 
sides are each 9 feet in length, and one which contains only 9 square feet ? 

9X9 = 81—9 = 72. Am. 

. Q. What is the difference in contents between a square figure containing 3 

square foot, and one whose sides are each 3 feet in length ? A. 6 square net. 

Q. What is the square root of 144 ? or what is tlie length of each side of a 

fisrnre, which contains 144 square foet ? A. 12 square foet. 

Q. Why ? A. Because 12 X *2 = 144. 
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Q. How, then* may wo know if the foot or answer be right? 4» Bf Muht 
piling the rest fete *$t{f ; tf it produces the given number, ii it right. 

£. If a square garden eootains 16 square rode, how maoy rods does it meas- 
ure en each tide? and why? 

.*. 4 rodt. Because 4 rod* X 4 rods == 16 square rods. 
L What is the square root of 04? and why? 
8. What is the square root of 100 f and why ? 
3* What is the square root of 49 ? and why ? 

4. Extract the square root of 144. 

5. Extract the square root of 36. 

6. What is the square root of 9000 ? 

7. What is the square root of ,95 ? A. ,5. 

• 8. What is the square root of 1,44 f A. 1,9. 
ft What is the value of V*5 ? or, what is the square root of 95 ? 

M. What is the value of V»* ? .•*• J 2 ' 
11. What is the square root of | i A. \. 

IS. What is the value of yj ? A. § . 

13. What is the square root of J of £ ? .*. \. 

14. What U the square root of 6£ ? V G £ = V V" = £ = ^i' ■* **• 

15. What is the value of V} off ? A. }. 

16. What is the square root of 30$ ? 

17. What is the difference between the square root of 4 and the square of 4 ? 

«jr, whicbAs the same thins;, what is the difference between V 4 *°d 4 s ? 

V* = 9, and 4 9 = 16 ; then, 16 — 9 = 14, A «#. 

18. What is the difference between V& And 9* .' 

19. What is the difference between V^ «d V^ ■ 

90. What is the difference between Vu\- and v* • A - °- 

SI. There is a square room, which is calculated to accommodate 100 schol- 
ars; Mow many can sit on one side ? 

522. If 400 boys, having collected together to perform some military evolutions, 
should wish to march through the town in a solid phalanx, or square body, of 
how many must the first rank consist ? 

93. A general lias 400 men ; how many must he place in rank and file to form 
them into a square ? 

24. A certain square pavement contains 1600 square stones, all of the same 
size ; I demand howtnony are contained in one otits sides ? A. 49. 

25. A man is desirous of making his kitchen garden, containing 2J acres, or 
400 rods, a complete square j wliat will be the length of one side T 

9(i. A square lot of laud is to contain 22£ acres, or 9600 rods of ground ; 
bnt, for the snko of fruit, there is to ho a smaller square within the larger, 
which is to contain 295 rods : what is the length of each side of both squares i 

A. 60 rods the outer, 15 rods the iuuer. 

Exercises for the Slate. 

1. If a square field contains 6400 square rods, how many rods in length does 
it nioasnre on each si3e ? A . 80 rods. 

9. How many trees in each row of a square orchard, which contains 9500 
trees ? A. 50 trees 

3. A general has* brigade consisting of 10 regiments, each regiment of 10 
companies, and each company of 100 men : how many must be placed in rank 
and file, to form them in a complete square ? A. 100 men. 

4. What is the square root of 9500 ? A. 50. 

5. What is the 1st power of 1000000 3 ? A. 1000. 

* What it the vaJue of V3W0Q0? **• 600. 
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7. What is the difference between the sqnare root of 36 aadtaoeqoAMof*0r < 



fi 



8. What i» the difference between V*9W end 4900*? 4 

9. What is the difference between y6l and 8P ? jf . 6589. 

10. What is the difference between V JW and JL* ? 

VA = ff"* A B =iil^; *«*' t-TilF - AWr =ff >•*"- 

11. What is the difference between y/^ and -j^* I A. £-££. 

12. What is the amount of V* *nd V 9 ? «•*• 5. 

13. What is the sum of V* and 9* ? ^J. 83. 

14. What is the amount of V301 and V*72|' A SB. 

15. What is the length of one side of a square garden, which contains UM 
square rods ? in other words, what is the square root of 1996 ? 

In this example we have a little difficulty in ascertaining the root. Tbio, 
perhaps, may be obviated by examining the following figure, (which is in the 
form of the garden, and supposed to contain 1296 square rode,) and carefully 
noting down the operation as we proceed. 

In this example we know that 
the root, or the length of one side 
of the garden, must be greater 
than 30, for 30* = 900, and lesa 
than 40, for 40 s = 1600, which rs 
greater than 1296 ; therefore, wo 
take 30, the less, and, for conve- 
>' sake, write ft at the left of 



OPERATIONS. 
1st. 

square rods, 
30)1296(30 
900 



2d. 

square rods. 

3)1296(36 
- 9 



00+6=66)396(6 
396 



66)396 
396 



f 



TT 



Fig. 

90 rods. 

"~S5 



6 rods. 



B J! 



180 



6 

ci 

36 



3 



rods. 

30, length of A. 
30, breadth of A. 

900, sq. rods in A. 



■8 

2 

CO 



D 



30 
__6 

160 



20 rods. 



6 rods. 



nience' 

1296, as a kind of divisor, like- 
wise at the right of 1296, m the 
form of a quotient in division ; 
(See Operation 1st.) j then, sub- 
tracting the square of 30, == 900 
so. rods, from 1296 sq. rods, lea vet 
396 sq. rods. 

The pupil will bear in midd, 
that the Fio. on the left is in the 
form of the garden, and contains 
the same number of square rods, 
viz. 1296. This figure is divided 
into parts, called A, B, C, and D. 
It will be perceived, that the 900 
square rods, which we deducted, 
are found by multiplying the 
length of A ? being 30 rods, by the 
breadth, being also 30 rods, that 
is, 30* = 900. 

To obtain the square rods in 
B, C, ami D, th» remaining parts 
of the figure, we may multiply 
the length of each by the breadth 
of each, thus; 30 V 6= 180, 
6 X6 = 36, and 30 X 6 = 180; 
" 36 



then, 180 + 36 -f 180 = 396 
square rods ; or, add the length 
of R, that is. 30, to the length of D, which is also 30, making 60 ; or, which is 
the same thing, we may double 30, making 60 ; to this add the length of C, 
6 rods, and the sum is 66.— Now. to obtain the square rods in the whole length 
of B, C, and D, we multiply their length, 6 rods, by the breadth of each side, 
thus j 66 X 6 = 396 square rods, the same as before. 
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We do the mum hi the ppemtiea j that hi, we first double 30 in the quo- 
tient, and add the 6 rods to the gnm, making 66, for a divisor ; next, multiply 
66, the divisor, by 6 rod*, the width, making 396; tiles, taking 396 from 386 
leaves 0. 

The pupil will perceive, the only differenco between the 1st and 2d opera- 
tion (which see) is, that in the 3d we neglect writing the ciphers at the right 
of the numbers, and use only the significant figures. Thus, for 30 -4-6, wa, 
write 3 (tens) and 6 (units), which, joined together, make 36 ', for 910, we 
write 9, (hundreds). This is obvious from the fact, that the 9 retains its 
place under the 9, (hundreds). Instead of 60 4- 6, we write 66 ; omitting the 
ciphers in this manner cannot reasonably make any difference, and, in fact, it 
does not, for the result is the same in both. 

By neglecting the ciphers, we may, perhap*, he at a loss, sometimes, to de- 
termine where we must place the square number. In the last oxamplo, we 
knew where the square of the root 3 (tens) = 9 (hundreds) should be placed, 
lor the ciphers, at the right, indicate it j but had these ciphers been dropped, 
we should, doubtless, have hesitated in assigning the 9 its propor place. Jiaa 
difficulty will be obviated by observing what follows. 

The square of any number nevor contains but twice as many, or at least hat 
one figure loss than twice a* many, figures as are in the root. Thus, the square 
of the root 30 is 900 ; now, in 900 there are but 3 figures, and in 30, 2 figures.; 
that is, the square of 30 contains but 1 figure more than 30. We will take 
99, whose square is 9801, in which there are 4 figures, and in iti root, £>, bat 
9; that is, there are exactly twice as many figures in the square 9801 as am 
in its root, 99. This will be equally true of any numbers whatever. 

Hence, to know whore to place the several square number!), we may point 
off the figures in the given number into periods of two figure* each, com- 
mencing with the units, and proceeding towards the left. And, since the 
value of both whole numbers and decimals is determined by their distance 
from the units' place, consequently, when there are decimals in the given 
number, we may begin at the units' place, and point off tho figures towards 
the right, in the same manner as we point off whole numbers towards the 
left. 

By each of the preceding operations, then, we find that the root of 1396 is 
36y or, in other words, the length of each side of the garden is 36 rods. 

Proof. This work may now be provod by adding together all the square 
rod* contained in the several parts of the figure, thus : — 

A contains 30 X 30 = 900 square rods 

B ...... 30 X 6 = 180 ....... . Or, by Tnrolulwn, 

C 6 X 6 = 36 36 X 35 = 1296, Ans. t as before. 

* D 30X6 =180 .. .. 

1296 square rods. 

From these illustrations we derive the following 

RULE. 

I. Point off the given number into 'periods of two fissure* 
each, by putting a dot over the units, another over the hun- 
dreds, and so on ; and, if there are decimals, point them in 
the same manner, from units towards the left hand. These 
dots show the number of figures of which the root *dM con- 
sist. 

II. Find the greatest square number in the left hand pe- 
twdj and write its root as a quotient in division; subtract the 



. 
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square number from the left hand period, and to the 
bring down the next right hand period for a dividend. 

III. Double the rooty (quotient figure,) already found, and 
place it at the left of the dividend for a divisor. 
. IV. Write such a figure at the right hand of the divisor, 
also the same figure in the root, as, when multiplied into the 
divisor thus increased, the product shall be tonal to. or next 
Jess than the dividend. This quotient figure will be the second 
figure in the root. 

Jfote. The figure last described, at the right of the divisor, in the second 
operation, is the 6 rods, the width, whkti we add to 60. making 66 j or, omit- 
ting the in 60, and annexing 6, then multiplying 66 by 6, we wrote the 6 
in the quotient, at the right of 3, making 36. 

V. Multiply the whole increased divisor by the last quotient 
figure, and write the product under the dividend. 

VI. Subtract this product from the dividend, and to the re- 
mainder Ibring down the next period, for a new dividend. 

VII. -Double the quotient figures, that is, the root already 
found, and continue the operetton as before, till all the periods 
are brought down. 

More Exercise* for the Slate. 



16, What if the square root of 65596? 

OPERATION. 

2)6X36(256,.***. 

45)955 
335 



506)3036 
3036 



17. What is the square root of 0460,25 ? 
OPERATION. 
8)6480,25(80,5, An*. 

64 

^^^^ » 

1605)80,25 
80,25 

0000 



Paoor. 
856 
956 

1536 
1380 
512 

65536 



Paoor. 

60,5 
80,5 

4025 

6440 



6480,95 



18. What is the square root of 470596 1 A. 686. 

19. What it the square root of 1048576 ? A. 1094. 
9T>. What is the square root of 2125764 ? A. 1458 

91. What is tho square root of 6716464? A. 2592. 

92. Vvllat is the square root of 23059964? A. 4802. 

93. What is the square root of 4294967296 ? A. 65536. 

94. What is the square root of 40? 

In this example we have a remainder, after obtaining one figure in the root." 
In such cases we may continue the operation to decunals^faf axsssKKkS^vw* 
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ciphers for a new period, and thai continue the operation to any assignable 
decree of exactness. But since the last figure, in every dividend thus formed, 
will always be a cipher, and as there is no figure under 10 whose square num- 
ber ends in a cipher, there will, of course, be a remainder ; consequently, the 
papil need not expect, should he continue the operation to any extent, ever to 
obtain an exact root. This, however, is by no means necessary > *° r annexing 
only one or two periods of ciphers will obtain a root sufficiently exact for 
almost any purpose. A. 6,32-15 -J- ♦ 

25. What is tho square root of 30 ? A, 5,4772. • 

26. What is the square root of -ffe ? A. -fa === $. 

Oa, we may reduce the given fraction to its lowest terms borore the root ia 
extracted. 

Thus, \/-]%- = ^/f = § Ans.,08 btfort 

27. What is the square root of vftftfg ? A. j£. 

28. What is the square root of £§£? •*• $• 

29. What is the square root of T 2&f ^-J i ? •*• T^ T* 

If the fraction be a surd, the easiest method of proceeding will be to re- 
duce it to a decimal first, and extract its root afterwards. 

30. What is the square root of ££? j*. ,9128+. 

31. What is the square root of -}-£? *4. ,9574-f- _ i 

32. What is the square root of ■£* ? A. ,83205. 

33. What is the square root of 430}? 

In this example, it will be best to reduce the mixed number to an improper 
fraction, before extracting its root, after which it may be converted into a 
mixed number again. A. 90$. 

34. What is the square root of 912iAp ? A. 30£» 

35. A general has an army of 5625 men ; how many must he place in rank 
and file, to form them into a square ? V£®»> = 75, Ana. 

36. A square pavement contains 94336 square stones of equal size ; how 
many are contained in one of its sides ? A. 156. 

37. In a circle, whose area, or superficial contents, is 4098 feet, I demand 
what will be the length of one side of a square containing the same num- 
ber of feet ? A . 64 feet. 

38. A gentleman has two valuable building spots, one containing 40 square 
rods, and the other 60, for which his neighbour offers him a square fieid, con- 
taining 4 times as many square rods as the building spots ; how many rods in 

kngth must each sldo of thin field measure ? ^40 -f- 60 V 4 ~ 20, Ans. 

39. How many trees in each row of a square orchard, containing 14400 
trees ? A. 120 tree*. 

40. A certain- square garden spot measures 4 rods on each side } what will 
be the length of one side of a garden containing 4 times as many square rods? 
A. 8 rods. 

41. If one side of a square piece of land measure 5 rods, what will the side 
of one measure, which is 4 times as large ? 16 times as large ? 36 times as 
large ? A. 10, 20, 30. • 

42. A man is desirous of forming a tract of land, containing 140 acres, 2 
roods aad 20 rods into a square ; what will bo the length of each side ? 

A, 150 rods. 

43. The distance from Providence to Norwich, (Conn.) is computesVto be.45 
miles j now, allowing tho road to be 4 rods wide, what will be the length of 
one. side of a square lot of land, the square rods of which shall be equal to 
the square rod* contuiucd in said toad } A. 210 rods* 
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EXTRACTION OF THE OUBS ROOT. 

IT TiXEX VII- Q. Involution, (IT LXXXIV.,) yon doubtless recol- 
lect, i« the raising of powers j can yon toll me what is the 3d power of 3, 
end what the power is called ? A. 27, called a cube. 

Q. Evolution, (IT LXXXVII.,) was defined to be the extracting the lit 
power, or roots of higher powers ; can you toll me. then, what is the cube • 
root of 27 ? A. 3. 

Q. Why? A. Because 3 X 3 X3, or, expressedthui, 3* = 97. 

Q. What, then, is it to extract the cube root of any number ? A. It is only 
to find that number, which, being multiplied into itsolf three times, will pro- 
duco the given number. 

Q. Wo have seen, (IT LXXX.,) that, to find the contents of solid bodies, 
such as wood, for instance, we multiply the length, breadth and depth to- 
gether. Those dimensions aro called cubic, because, by being thus multiplied, 
they do in fact contain so many solid feet, inches, fee. us are expressed by 
their product ; but what do you suppose the shape of a solid body is, which 
is an. exact cube? A. It must have six equal sides, and each side must tie 
an exact square. See block A, which accompanies this work. 

Q. Now, since the length, breadth and thickness of any regular cube are 
exactly alike, as, for instance, a cubical Mock, which contains $17 cubic feet, 
can vou inform mo what is the length of ono side of this block, and what 
the length may be called ? A. Each side is 3 feet, and may be callod the 
cube root of 27. 

Q. Why? A. Because 3 s =27. 

£. What is the length of each side of a cubical block containing 64 cubic- 
inches ? A. 4 iuches. 

Q. Why? A. Because 4 V 4 X 4 » or 4 3 = M cubic inches. 
Q. What is tho cube root of 64, then? A. 4, 

Q. Why ? Am Because 4^ ==s 64. 
' q! What is the length of each side of a cubieal block containing 1000 cu- 
bic feet ? A. 10. 

Q. Why? A. Becauso 10 s =1000. 

' a. In a square box which will contain 1000 marbles, how many will it take 
to Teach across the bottom of the box, in a straight row ? A. 10. 

2. What is tho difference between the cube root of 27 and the cube of 3? 
A» <e4. 

3. What is tho difference between "wSvad 9?? A, 6. 

s , 

4i What is the difference between V 1 and 1" ? A. 0. 

5. What is the difference between the cube root of 27, and the square root 
of 9 ? A. 0. 

6. What is tho difference between \8 and yfA ? Ji» 0. 

Operation by Slate illustrated. 

7. A man, having a cubical block containing 13884 cubic feet, wishes to 
know the length of each side, without measuring it ; what is the length of 
each side of said block ? 

Should we attempt to illustrate the reason of the rale for extracting the 
cube root by exhibiting the picture of the cube and its variousparts on paper, 
it would tend rather to confuse than illustrate the subject. The best method 
of doing it is, by making several small blocks, which may be supposed to 
contain a certain proportional number of feet, inches, &c. corresponding with 



m 
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the operation of the lole. They may be made in a few minute*, from tf small 5 
•trip of a pine board, with a common penknife* at the longest, in leas time 
than the teacher can make the pupil comprehend the reason, from merely tee- 
ing the picture on paper. In demonstrating the rule in this way, it will be aa 
amusing and instructive exercise, to both teacher and pupil, and may be com- 
prehended by any pupil, however young, who is so fortunate as to have pro- 
gressed as fiir as this rule. It will give him distinct ideas respecting the 
different dimensions of square and cubic measures, and indetihhr fix on his 
mind the reason of the rote, consequently the rule itself. But for the con- 
venience of teachers, blocks, illustrative of the operation of the foregoing ex- 
ample, will accompany this work. 

Tito following are the supposed proportional dimensions of the severaf 
blocks used in the demonstration of the above example, which* when put to* 
gether, ought to make an exact cube, containing 13894 cubic met. 

One block, 90 feet long, SO feet wide, and 90 feet thick ; this we win call A. 

Three small blocks, each 90 feet long, 90 feet wide, and 4 met thick ; each of 
these we will call B. 

Three smaller blocks, each 90 feet long, 4 feet wide, and 4 feet thick; each 
•f these we will call C. 

One block, and the smallest, 4 feet long, 4 met wide, and 4 feet thick ; this 
we Will call D. 

We are now prepared to solve the preceding example. 

In this example, you recollect, we were to find the length of ooe aide of 
(he cube, containing 13824 cubic foot. 

OPERATION 1st. 



ft. 13884(20, root. 
20 3 = 8000 



2 X 2 X 300 = divisor, 1200 )58^4( 4 

ftt<>e.4 



Id 

«X30V4V4 = J)i 
4X4X4 = < 



4800 

= i)G0 

64 



Oa, 



5821 deducted. 
0000 



In this example, we know that 
one side cannot be 30 feet, wr 
30 3 = 27000 solid feet, being 
more than 13894, the given sum; 
therefore, we will take 30 fur 
the length of one side of the 
cube. 

Then, 20 X 20 X 2» = **» 
solid feet, which we must, of 
course, deduct from 13894, leav- 
ing 5824. {See operation 1st.) 
These 8000 solid foot, tho pupil 
will perceive, are tlie solid con> 
tents of the cubical block, mark- 
ed A. This corresponds with 
the operation ; for we write 20 
feet, the length of the cube A, 
at the right of 13894, in the form 
of a quotient : and its square, 
8000, under 13824 ; from which 
subtracting 8000, leaves 5824, 
as before. 

As we have 5834 cubic feet re- 
maining, we find the sides of the 
cube A are not so long *as they 
ought to he ; consequently we 
must enjarge A : but in doing 
this, we must enlarge the three 
.« * ♦ °™" tnat w ma y P*®"*™ the cubical form of the block. We 
will now place the throe blocks, each of which is marked B, on the three sines 
of A. Each of these blocks, in order to fit, must be as long and as wide as A ; 
and, by examining them, you will see that thia is tho case : thai is, 90 feet 
S"! 22? * feet wide » thon 20 X 20 = 400, the square contents in one B, and 
3 X 400 a 1200, square contents in 3 Ba ; then it is plain, that 5894 solid con- 
touts, divided by 1800, the square contents, will give the thickness of each 
AfflKk. But an easier method is, to s<fuave the 9, (ten^VIn the root 90, mating 



The same operation, by neglecting the ci- 
phers, may be performed thus : — 

OPERATION 2d. 

i3824(20-f-4, or 94, \ JJJJ 



»X&X300 



2X30X4X4 = 
4X4X4 = 



8 

1200)5824, dividend. 

4800 

060 

64 

5824 j subtrahend. 

0300 
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4, and multiply the product, 4, by 900, making 1900, a divisor, the fame as be- 
fore* % 

We do the eame in the operation, (which eat ;) that is, we multiply the 
•qtmeofthequotientfif«W),2,byao6,thiw,*><i = 4XW=10Wj then 
the divisor, 1200, (the square contents,) is contained in 58JM (solid contents) 4 
times ; that is. 4 feet is the thickness of each Stock marked B. This quotient 
figure, 4, we place at the right of 5604, and than 1900 square feet X 4 feet, the 
thickness, = 4800 solid feet. 

If we now examine the block, thus increased by the addition of the 3 Us, 
we shall see that there are yet 3 corners not filled up: these are represent- 
ed by the 3 blocks, each marked C, and each of which, yon will perceive, is as 
long as either of the Be, that is, SO feet, beina the length of A, which is the- 
90 in the quotient. Their thickness and breadth are the same as the thickness 
of the Be, which we found, by dividing, to be 4 feet, the last quotient figure. 
Now, to get the solid contents of each of these Cs, we multiply their thick- 
ness (4 feet) by their breadth (4 feet), = 16 square feet ; that is, the square 
of the -last quotient figure, 4, =s 16 j these 16 square contents must be multi- 
plied by the length of each, (90 feet,) or, as there are 3, by 3 X *> x= 60 ; or, 
which is easier in practice, we may multiply the 2, (tens,) in the root, 90, by 30, 

makingrOO, and this product by 4 s as 16, the square contents = 960 solid 
feet. 

We do the same in the operation, by multiplying the 9 in 90 by 30 = 60 X* 
V 4 as 960 solid feet, as before ; ibis 960 we write under the 4800, for we must 
add the several products together by and by, to know if our cube will coats** 
all the required feet. 

By turning over the block, with all the additions of the blocks marked M 
and C, which are now made to A, we shall sfky a little square apace, which pre- 
vents the figure from becoming a complete cube. The little block for this 
corner is marked D, which the pupil will find, by fitting it in. to exactly fill 
up this space. This block, D, is exactly square, and its length, breadth, and 
thickness are alike, and, of course, equal to the thickness and width of the 
Cs, that is, 4 feet, the last quotient figure ; hence, 4 ft. X 4 &t X* ft. =64 
solid feet in the block D ; or, in other words, the cube of 4 t (the quotient 

figure,) which is the same as '4 s ~ 64, as in the operation. We now write 
the 64 under the 960, that this may' be reckoned in with tto other additions. 

We next proceed to add the solid contents of the Bft, Cs and D together, 
tons, 4500 -4-960-4-64 = 5834, precisely the number of solid feet which 
we had remaining after we deducted 8000 feet, the solid contents of the 
cube A. 

If, in the operation, we subtract the amount, 5894, from the remainder or 
dividend, 5894, we shall see that our additions have takvn all that remained 
after the first cube was deducted, there being no remainder. 

The last little block, when fitted in, as you saw, rendered the cube com- 
plete, each side of which we have now found to be 90 -f- 4 s= 94~foet long, 
which is the cube root of 13834 (solid feat) j but let us see if our cube cons 
tajns the required number of solid feet. • 

Proof. Or, 

1A, =8000 solid feet. by Involution, 

.S=*sssfi *xsix*-iswg-ijt2 

ID, = 64 solid feet. 



^{ffS&L" 



In operation 3d, we see, by neglecting the ciphers at the right of 8. the 
8 is still 8000, by it* standing under * (thousands) ; hmrce^ to* **s*; 
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off three figures bf placing a dot am the unto, and another over the thou- 
sands, and so on. 

From the preceding example and illustrations we 
derive the following 

RULE. 

I. Divide the given number into periods of three figures 
y Each, by placing a point over the unit figure, and every third 

figure from the place of units to the left, in whole numbers, and 
to the right in decimals. 

II. Find the greatest cube in the left hand period, and place 
its root in the quotient. 

III. Subtract the cube thus found from the said period, and 
to the remainder bring down the next period, and call this the 
dividend. 

IV. Multiply the square of the quotient by 300, calling it thi 
divisor. 

V. Find how many times the divisor is contained in the divi- 
dend, and place the result in the root (quotient) ; then multiply 
the divisor by this quotient figure, placing the product under the 
dividend. 

VI. Multiply the former quotient figure, or figures, by 30, and 
this product by the> square of the last quotient figure, and place 
the product under the last ; under these two products place the 
cube of the last quotient figure, and call their amount the subtra» 
hend. 

VII. Subtract the subtrahend from the dividend, and to the re- 
mainder bring down the next period for a new dividend, wttk 
which proceed as before, and so on, until the whole is finished. 

JVbte 1. When the subtrahend happens to be larger than the dividend, the 
Quotient figure must be made one less, and we must find a new subtrahend. 
The reason why the quotient figure will be sometimes too large is, because this 
quotient figure merely shows the width of the three first additions to the origi- 
nal cubo j consequently, when the subsequent additions are made, the width 
(quotient figure) may make the solid contents of all the additions more than 
the cubic feet in the dividend, which remain after the solid contents of the 
original cube are deducted. <> 

8. When we have a remainder, after all the periods are brought down, we 
may continue the operation by annexing periods of ciphers, as in the square 
root. 

3. When it happens that the divisor is not contained in the dividend, a cipher 
must be written in the quotient, (root,) and a new dividend formed by bringing 
down the next period in the given sum 
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More Exercises for the Slate. 

8. What 4i the cube root of 9663597 ? 

OPERATION. 

9663597(213,. Jhu. 

2 a «=8 

2* X 300 x =: 1200)1663 first dividend. ' 

1200 

2 X 30 X 1* =» 60 

1'= 1 

1261 first subtrahend. 



21* X 300 = 132300)402597 second dividend. 

396900 

21 X 30 X 3 s = 5670 

3 3 = 27 



402597 second subtrahend. 



000000 

9. What is the cuhe root of 17576 ? A . 96. 

10. What is the cube root of 571787 ? A. 83. • 

11 . What is the cube root of 970299 ? A. 99. 
13. What is the cube root of 2000376 ? A. 196. 

13. What it the cube root of 3796416? A. 156. , 

14. What is the cube root of 94818816 ? A. 456. 

15. What is the cube root of 175616000 ? A. 560. 
W. What is the cube root of 748613312 ? A. 908. 

17. What is the cube root of 731189187729 ? A. 9009. 

18. What is the cube root of |J ? A. J . 

19. What is the cube root of ££§ ? A. fy. 

SO. What is the cube root of |^£-| ? A. ^-£. 

If the root be a surd, roduce it to a decimal before its. root is extracted, as in 
the square root. 

21. What is the cube root of -J^ ? A. ,13 -\-. 

■ 92. What is the cube root of ^ ? A. ,34 ~\-. 

23. What is the length of one side of a cubical block, which contains 1798 
solid or cubic inches ? A. 12. ** 

24. What will be the length of one side of a cubical block, whose contents 
•hall be equal to another block 32 feet long, 16 f eet wide , and 8 feet thick ? 

\Z32X16X8"= 16 feet, ^Ana. 
95. There is a cellar dug, which is 16 feet long, 12 feet wide, and 19 feet deep ; 
and another, 63 feet long, 8 feet wide, and 7 feet deep ; how many solid or cu- 
bic feet of earth were thrown out, and what will be the length oCvy&fe«ufc&^\'V 
cubical mound, whieh may be formed from said eattV *. A. S8S&\ "\K^ 
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96. How many solid inches in a cubical block, which measure! 1 1 inch < 
each tide ? How many in one measuring 9 inches on each aide ? 3 inches « 
each side ? . 4 inches on each side ? 6 inches on each side ? 10 inches on em 
aidei 90 inches on each side ? A. 1, 8, 27, 64, 916, 1000, 8000. 
i 97. What is the length of one side of a cubical block, which contains 1 sol 
or cubic inch ? 8 solid inches ? 97 solid inches ? 64 solid inches ? 195 sol 
inches? 916 solid inches ? 1000 solid inches ? 8000 solid inohes ? 

A. 1, 9, 3, 4, 5, 6, 10, 9 

By the two preceding examples we aee that the sides of the cube are as t) 
cube roots of their solid contents, and their solid contents as the cubes of the 
aides. It is likewise (rue, that the solid contents of all similar figures axe : 
proportion to each other as the cubes of their several sides or diameters. 

Mote. The relative length of the sides of cubes, when compared with the 
•olid contents, will be best illustrated by reference to the cubica^ block 
accompanying this work. 

98. If a ball, 3 inches in diameter, weigh 4 pounds, what will a ball of ti 
same metal weigh, whose diameter is 6 inches ? 

3" : 6» : : 4 : 33 : Ratio. 9* X 4 = 39 lbs., An*. 

99. If a globe of silver, 3 inches in diameter, be worth $160, what is tl 
value of one 6 inches in diameter? 3 s : 6 3 : : $160 : $1980, Ans. 

30. There are two little globes j one of them is 1 inch in diameter, and tJ 
other 9 inches ; how many of the smaller globes will make one of the larger ? 

mm* I 

31. If the diameter of the planet Jupiter is 19 times as much as the diam 
ter of the earth, how many globes of the earth would it take to make one • 
large as Jupiter ? A. 17S8. 

39. If the sun is 1000000 times as large as the earth, and the earth is 804 
miles in diameter, what is the diameter of the sun ? A. 800000 miles. 

Jfote. The roots of most powers may be found by the square and cube root 
only : thus the square root of the square root is the biquadrate, or 4th roo 
•ad the sixth root is the cube of this square root 
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t/ Imftflvm, Any rank or series of numbers more than 2, increaj 
ing by a constant addition, or decreasing by a constant subtraction of ion 
.given number, is called an Arithmetical Series, or Progression. 

The number which is added or subtracted continually is called the comrnm 
deference. 

m When the series is formed by a continual addition of the common difference 
it Is called an ascending series >• thus, 

9, 4, 6, 8, 10, &c., is an ascending arithmetical series j but 

10, 8. 6, 4, 9, &c., is called a descending arithmetical series, because it ii 
fbrmed by a continual subtraction of the common difference, 9. 

The numbers which form the series are called the terms of the series or pro- 
gression. The first and last terms are called the extremes, and the other ternn 
the means. 

In Arithmetical Progression there are reckoned 5 terms, any three of which 
being given, the remaining two may be found, via. 

1. The first term, 

3. The lust term. ' . 

3. The number of terms. 

4. The common difference, 
6. The sum of §U the terms. 
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The first term, the last term, and the number of terms, 
being given, to find the common difference; — 

1. A man had6 sons, whose several ages differed alike j the Youngest was 3 
yean old, and the oldest 98 ; what was the common difference of their ages ? 

The difference between the youngest son and the eldest evidently shows tha 
increase of the 3 years by all the subsequent additions, till we come to 98 years ; 
and, as the number of these additions ere, of course, 1 less than the number of 
sons, (5). it follows, that, if we divide the whole difference (98—3 = ), 25, by 
the number of additions, (5), we shall have the difference between each one 
separately, that is, the common difference. 

Tkua, 28—3=25 j titat,25~- 5=^5yew» t thecoMMontiffkrence. A.tjn. 

Hence, to find the common difference ; — 
Divide the difference of the extremes by the number of terms t 
less 1, and the quotient will be the common difference. 

2. Jf the extremes be 3 and 23, and the number of terms 11, what is the 
common difference ? A. 2. 

3. A man is to travel from Boston to a certain place in 6 days, and to go 
only 5 miles the first day, increasing the distance travelled each day by an 
equal excess, so that the last day's journey may be 45 miles j what is the 
daily increase, that is. the common difference ? Ji. 8 miles, 

4. If the amount of $1 for 20 years, at simple interest, be 93,20, what is the 
rule per cent. ? 

In this example we see the amount of the first vear is $1,08, and the last 
year $2,20 ; consequently, the extremos are 106 and 220, and the number of 
terms 20. A. $,06 = 6 per cent. 

6. A man bought 60 yards of cloth, giving 5 cents for the first yard, 7 for the 
second, 9 for the third, and so on to the last j what did the last cost? 

Since, in this example, we have the common difference given, it will be easy 
to find the price of the last yard j for, as there are as many additions as thaw are 
yards, less 1, that is, 59 additions of 2 cents, to be made to the first yard, it 
follows, that the last yard will cost 2 X 59 =a 118 cents more than the first, 
and the whole cost of the last, reckoning the cost of the first yard, w ^ be 
118 4-5;= $1,23. .*. $1,23. 

Hence, when the common difference, the first term, 

and the number of terms, are given, to find the last 

term ; — % 

Multiply the common difference by the number of terms t less 1, 
and add, me first term to the product. 

. 6. If tho first term be 3, the common difference 2, and the number of terms 
11, what is the last term ? 4.23. 

7. A man, in travelling from Boston to a certain p*ace in 6 days, travelled 
the first day 5 miles, the second 8 miles, travelling each successive day 3 miles 
fartherthan the former ; what was the distance travelled the last day ? A ., 20. 

8. What will $L at 6 per cent., amount to, in 20 years, at simple interest ? 
The common different*} is the 6 per cent.*, for the amount of $l,for 1 year, is 

$1 .06,' and $1)06 -\- $,06 = $1.12 the second year, and so on. A. $2^20. 

9. A man bought 10 yards of cloth, in arithmetical progression j for the 1st 
yard he gave 6 cents, and for the last yard he gave 24 cents ; what was tho 
amount of the whole ? * 

In this example it is plain that \ the cost of the first and last yards will be 
the average price of the whole number of yards t, thus, 6 cts. -f~ 24 cts. = 30 
-4- 2 = t5 cts., average price j then, 10 yd*. X 15 *= 150 cts, — $1,50, whole 
cost. A. $1,50. 
21* 
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Hence, when the extremes, and the number of 
terms are given, to find the sum of all the terms ;— 

Multiply £ the sum of the extremes by the number of terms, 
and the product will be the answer., 

10. If the extremes be 3 and 873, and the number of terms 40, what is the 
turn or all the terma ? A. 5520. 

11. How many tunes doea a regular clock strike in 13 hours ? A. 78. 

12. A butcher bought 100 oxen, and fare for the first ox $1, for the second 
$2, for the third $3, and so on to the last ; how much did they come to at that 
rate? A. $5050. 

13. What is the sum of the first 1000 numbers, beginning with their natural 
order, 1, 2, 3, fcc. > A. 500500. 

14. If a board, 18 feet long, be 2 feet wide at one end, and come to a point at 
the other, what are the square, contents of the board ? A. 18 feet. 

15. If a piece of mod, 00 rods in length, be 20 rods wide at one end, and at 
the other tesminaje in an angle or point, what number «if square rode does it 
contain? A. GOO. * 

lu. A person, travelling into the country, went 3 miles the first day, and in- 
created every day's travel 5 miles, till at last he went 58 miles in one day ;. how 
muuy days did be travel ? 

We found, in example 1, the difference of the extremes, divided by the num- . 
ber of terma, leas 1, gave the common difference } consequently, if, in this ex- 
ample, we divide (58—3 =) 55, the difference of the extremes, by the common . 
difference, 5, the quotient, 11, will be the number of terms, less 1 ; then, 1 -f- 11 
= 12, the number of terras. A. 19. 

Hence, when the extremes and common difference 
are given, to find the number of terms;— 

Divide the difference of the extremes by the common difference, 
and the quotient, increased by 1, will be the answer* 

17. If the extremes be 3 and 45, and the common difference 6, what ia the 
number of terms ? A . 8. 

18. A man, being asked how many children he had, replied, that the youngest 
was 4 years old, and the eldest 32, the increase of the family having been I in: 
every 4 gears ', how many had he ? A. 8. 



CHOOMSTRZOAX. PAOORBSSXOK. 

IT TJCKJOXm Any rank or series of numbers, increasing by a constant 
multiplier, or decreasing by a constant divisor, is called Geometrical Progres- 
9ion. 

Thus, 3, 9, 97, 81, fee., is an increasing geometrical series ; 

And 81, 97, 9, 3, Jtc, is a decreasing geometrical series. 

There are five terms in Geometrical Progression j and, like Arithmetical Pro- 
gression, any three of them being given, the other two may be found, viz. 

1. The first term. 

2. The last term, 

3. The number of terms. 

4. The sum of all the terms. » 

5. The ratio ; that 4a, the multiplier oi dtvfawr> by which, 
we Ana the series, 



^ 



GEOMETRICAL PROGRESSION. M7 

. h Apssft DWshesed a flack of sheep, consisting of 9 ; and, by agreement, 
was to pay what the last aheap came to, at too fate of $4 for the first sheep, 
$12 for the second, $36 for the third, and so on, trebling the price to the last t 
what did the flock cost him ? 




it, thereby making; it easier. 
^ In the* above process we discover that 4 is multiplied by 3 eight times, on* 
time less than the number of terms ; consequently, the 8th power of the ratio 3, 
expressed thus, 3*, multiplied by the first term, 4, will produce the last term. 
But, instead of raising 3 to the 8th power in this manner, we need only raise it 
to the 4th power, then multiply this 4th power into itseir j for, in this way, wsJ 
do, in fact, use the 3 eight times, raising the 3 to the same power as before ; 
thus, 3 4 = 81 ; then, 81 X 81 =r &61 > this, multiplied by 4, the first term, 
fives $26244, the same result as before. A. $26244. 

Hence, when the first term, ratio, and number of 
terms, are given, to find the last term ; — 

I. Write down some of the leading powers of the ratio, with 
the numbers I, 3, 3, •/*. user them, being their several indices. 

IL Add together the most convenient indices to make an in- 
dex less by 1 than the number of terms sought. 

Ill: Muuipty together the powers, or numbers standing under 
those indices ; and their product, multiplied by the first term, 
will be the term sought. 

9. If the first term of a geometrical series be 4, and the ratio 3, what is the 
11th term? 

1, 9, 3, 4, 5, indices. ) Note. Tho pupil will notice that the series 

3, 9, 97, 81, 343, povers. ) does not commence with the first term, but with 
the ratio. 

The indices 5 4- 3 -f- 2 = 10, and the powers under each, 243 V 27 X 9- ^ 
59049 ; which, multiplied by the first term, 4, makes 230196, the 11th term re- 
quired. A. 2)6196. 

3. The first term of a series, having 10 terms, is 4, and the ratio 3 ; what ' 
is the last term ? A. 78732. 

4. A sum of money is to be divided among 10 persons ; the first to have $10* 
the second $30, and so on, in threefold proportion ; w hat will the last have t 
A. $196830. 

5. A boy purchased 18 oranges, on condition that he should pay only tho 
price of the last, reckoning 1 cent for the first, 4 cents for the second, 16 cents 
-for the third, and in that proportion for the whole ; how much did be pay ffft 
them ? A. $171798091,84. 

6. What is the last term of a series having 18 terms, the first of which is 3, 
and the ratio 3 ? A. 387420489. 

7. A butcher meets a drover, \v *io has 24 oxen. The butoher inquires tho 

5 rice of them, and is answered, $60 per head ; he immediately oners the 
rover $50 per head', and would take all. The drover says he will not take 
that : but, if he will give him what the last ox would come to, at 2 cents for 
the first, 4 cents for tiw second, and so on, doubling the price to the last, be 
niizht have the whole. What will the oxen amount to at that rate ? 
^ * A. $167772,16. 

8. A roan was to travel to a certain place in 4 days, and to travel at what- 
ever rate he pleased ; the first day he went 2 miles, the second 6 miles, and so 
on to the last, iu-tt thieofolf ratio j how uu did he travel tho last day, and 
h*rw far in ajl ? 
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In this example, we may find the last term aa before, or find it by adding 
each day's travel together, commencing with the first, and proceeding to the 
last, thus; 2-h 6 -fl 18 -f M =» oD rattes, the whole distance travelled, and 
the last day's journey is 54 miles. Bat this mode of operation, in a long series, 
you most he sensible, would be very troublesome. Let us examine the na- 
ture of the series, and try to invent some shorter method of arriving at the 
game result. 

By examining the series 2, 6, 18, 54, we perceive that the last term, (54,) 
less 2, (the first term,) = 58, is 9 times, as large as the sum of the remaining 
terms j for 2 -4-fi -+■ 18 = 26 j that is, 54 —2 = 52 -4- 2 = 26 ; hence, if 
we produce another term, that is, multiply 54. the last term, by the rations, 
making 163, we shall find the same true of this also : for 162 — 2, (the -first 
term,) = 160 -r- 2 = 80, which we at first found to be the sum of the four 
remaining terms, thus : 2 4~ 6 4- 18 -|- 54 = 80. la both of these operations 
it is curious to observe, that our divisor, (3,) each time, is 1 less than the ra- 
tio, (3.) 

Hence, when the extremes and ratio are given, to 
find the sum of the series, we have the following easy 

RULE, 

Multiply the latt term by the ratio, front the product subtretet 
the first term, and divide the remainder by the ratio, less 1 ; the 
quotient will be the sum of the series required* 

9. If the extremes be 5 and 6400, and the ratio 6, what is the whole amount 
of the series? 

~ =s 7679. Ans, 

6—1 

10. A sum of money is to be divided among 10 persons in such a manner, 
that the first may have $10, the second $30, and so on. in threefold propof- 

* tion ; what will tho last have, and what will the whole have ? 

The pupil will recollect how he found tho 2<ut term of the series by a fore- 
goiug rule ; and, iu all cane* in which he is required to find the stuaof the 
series, when tlie lutt term is not given, he must first find it by that rule, 

. and then work for the sum of the scries, by tlte present rule. 
• A. The last, $196830 •, and the whole, $295249. 

11. A hosier sold 14 pair of stockings, the first at 4 cents, the second at 12 
cents, and so on in geometrical progression ; what did the last pair bring him, 
and what did the whole bring him? A. Last, $63773,92 ; whole, $95659,36. 

13. A man bought a horse, and, by agreement, was to give a cent for the 
first nail, three for the second, &c. ; there were four shoes, and in each shoe 
eight nail*: what did the horse come to at that rate? 

A. $9265100944259,20 
13. At the marriage of a lady, one of tho guests made her a preaent of a 
half-eagle, sayrog, that he would double it on the first day of each succeed- 
ing month throughout the year, which hV» said would amount to something 
like $100 ; now, how much did his estima> differ from the true amount? 

A. $30375. 
14 If our pious ancestors, who landed at Plymouth, A. D, 1620, being 101 
in number, had increased so as to doable their number in every DO years, 
how great would hefYe been their population at the end of the year 1840? 

. -4.206747. 



ANNUITIES AT SIMPLE. INTEREST. ti» 



IT Z0« An annuity is a sum of money, payable every year, for a cer- 
tain number of years, or forever. 

When the annuity is not paid at the time it becomes doe, it is said to b» 
in arrears. 

The sum of all the annuities, such as rents, pensions, &c., remaining un- 
paid, with the interest on each, for the time it has boon due, u ceiled the 
-amount df the annuity. 

Hence, to find the amount of an annuity ;— 

Calculate the interest on each annuity, for the time it has re- 
mained unpaid, and find its amount ; then the sum of all these 
several amounts will be the amount required. 

1. If the annual rent of a house, which is $300, remain unpaid, (that is, 
In arrears,) 8 years, what is the amount? 

In this example, the rent of the last (8th) year being paid when duet of 
•sores, there is no interest to be calculated on that year's rent; 

The amount of $300 for 7 years = $984 

The amount of $300 .... 6 = $273 

The amount of $300 .... 5 = $260 

The amount of $300 .... 4 = $348 

* The amount of $300 .... 3 = $938 

The amount of $200 .... 3 „...,. = $334 

The amount of $300 .... 1 = $313 

The eighth year, paid when due, = $300 

$1996, Ant. 

9. If a man, having an annual pension of $60, receive no part of it till the 
expiration of 8 years, what is the amount then due? A. $580,80. 

3. What would an annual salary of $600 amount to. whieh remains unpaid 

J or in arrears) for 3 years? (1336) For 3 years ? (1908) For 4 years ? (9616) 
'or 7 years t (4956) For 8 years > (5808) F9r 10 years ? (7690) 

Ans. $34144. 

4. What is the present worth of an annuity of $600, to continue 4 years? 
The present worth, (1T LX VII.,) is such a sum as, it put at interest, would 

amount to the given annuity ; hence, 

. $600 -f- $1,06 = $566,037, present worth, 1st year. 

$600 -f. $1,12 = $535,714, 3d *... 

$600 4- $1,18 = $508,474, 3d 

$600 -J- $1,34 = $483,870 , Ath 

u Ant., $3094,095, present worth required. 

Hence, to find the present worth of an annuity ;— 

Find the present worth of each year by itself, discounting 
from the time it becomes due, and the sum of ail these present 
worths will be the answer. 

* 

5. What sum of ready money is equivalent to an annuity of $900, to con? 
tinoe 3 years, at 4 per cent. ? A. $506,063. 

6. What is the present worth of an annual salary of $800. to continue t 
years? (1469001) 3 year.? (9146987) 5 year.? (3407513) A. $7Q33^k 
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A J I W U 1 TISS AT COZrXFOTJin> OTTBHMT. 

IT XCX« The amount of an annuity, at simple and compound interact, if 
the tame, excepting the difference in interest. 

Hence, to find the amount of an annuity at com- 
pound interest; — 

Proceed as in U XC, reckoning compound, instead, of simple 
intercut. 

1. What will a salary of $309 amoant to, which has remained unpaid for 3 
years ? 

The amount of < 200 for 2 years = $224,73 
The amuunt of&HDOfor 1 year = $212,00 
The 3d year, . . . ' = $200,00 

A. $636,73 

9. If the annual rent of a house, which is $150, remain in arrears for 3 
years, what will be the amount due for that time ? A. $477,54. 

Calculating the amount of the annuities in this manner, for a Ions period 
cf years, would be tedious. This trouble will be prevented, by finding the 
amount of §1, or 1£, annuity, at compound interest, for a number of years, 
as in the following 

TA3LE I. 

Showing the amount of $1 or l£ annuity, at 6 per cent, compound interest, 

for any number of years, from 1 to 50. 



Yn. 
1 

2 
3 
4 
5 


6 per coot. 


Yn. 

11 

12° 

13 

14 

15. 

16 

17 

18 

19 

20" 


6 per cent 


Yis. 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 


6 per 'cent. 


j Yi*, 6 per cent. 


Yn. 

41 

42 

43 

44 

45 


6 par eeat* 


1,0000 


14,9716 


39,9927 


I 31 
32 

33 

34 

35 

36 

37V 
38 
39 
40 


84,8016 


165,0467 


2,0600 


16,8699 


43,3922 


90,8897 


175,9495 


3,1836 


18,8821 


46,9958 


97,3431 


187,5064 


4,3746 


21,0150 


50,8155 


104,1837 


199,7568 


5,6371 


23,2759 


54,8645 


111,4347 


212,7423 


6 
7 
8 
9 
10 


6,9753 


25,672^ 


59,1563 


119,1208 


46 
47 
48 
49 
50 


226,5063 


8,3938 


28.2123 


63.7057 


127,2681 


281,0972 


9,8974 


30,9056 


68*5281 


135,9042 


245,9630 


11,4913 


33,7599 


73,6397 


145,0584 


261,7208 


13,1807 


36,7855 


79,0581 


154,7619 


278,4241 



It is evident, that the amount of $2 annuity is 2 times as much as one.of $L 
and one of $3, 3 times as much ; hence, 

•fo jfind the amount of an annuity, at 6 per cent. ; — 

Find by the Table the amount of $1 ; at the given rate and 
time, and multiply it by the given annuity, and the product wiH 
be the amount required. 

3. What is the amount of an annuity of $1520, which has remained unpaid 
15 years ? 

The amount o/$l, by the Table, we find to be $23,2759 ,' therefore, $23,2759 
XI20 = $3793,108, Ans. 
4, What will he the amount of an aon\»\ litarg of VflA-^htch. has been in 
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* 

arrears 2 year*? (824) 3 years? (127344) 4 years? (174964) 6 years? 
(979012) 12 years? (674796) 20 years? (147142) Ant. $36099,56. 

5. If you lay up $100 a year from the time you are 21 years of age till yog 
are 70,what will be the amount at compound interest ? A. $26172,09. 

6» What is the present worth of an annual peuaioo of $120, which it to 
continue 3 years ? 

In this example, the present worth is evidently that sum* which, at com- 
pound interest, Would amount to as much as the amount of the given an- 
nuity for the 3 years? Finding the amount o/ $120 by the Table, as b'rfun. 
we have $382,032 ; then, if we divide $382,032 by the amount of $1, compound 
interest, for 3 years, the quotient will be the present worth. This is evident 
from the fact, that the quotient, multiplied by the amount of $1, will give the 
amount of $120, or, in other words, $382,032. The amount of $1 for 3 years, 
t compound interest , is $1 , 1 9101 : s 

then, $382,032 -i- $1,19101 = $320,763, Ana. 

Hence, to find the present worth of an annuity;— 

Find its amount in arrears for llie whole time ; this amount, 

divided by the amount of $1 for said time, will be the present 

worth required. 

Jfotc. The amount of $1 may he found ready calculated in the Table of 
compound interest, ir LXXI. 

7. What is the present worth of an annual rent of $200, to continue 5 years ? 
A. $842,472. 

The operations in this rule may be much shortened by calculating the pres- 
ent worth of $1 for a number of years, as in the following 

TABLE II. 

* 

Showing the present worth of $1 or 1£ annuity, at 6 per cent, compound in- 
terest for any u umber of years, from 1 to 32. v 



Yea*. 
1 
2 
3 

4 

5 . 


6 per Cent. 


Yeu%. 


| G per cen*. 


Yrtrs. 
. 17 

is ■ 

19 
20 
21 
22 
23 
24 


6 per cast. 


Yean. 
25 
26 


6 per Cctii. 


0,94339 


9 


6,80169 


10,47726 


12,78335 


1,83339 


J I" 
11 


7,36008 


10,82760 


13,00316 


2,67301 


7,88687 


11,15811 


27 
28 
29 
30 


13,21053 


3,46510 


. 12 


8,38384 


11,4*992 


13,40616 


4,21236 


13 
14 
15 
16 


8,85eS3 


11,76407 


13,59072 


6 


4,91732 


9,29498 


12,04158 


13,76483 


7 
8 


5,58238 


9,71225. 


12,30338 


31 

1 32 


13,92908 


6,20979 


10,10589 


12,55035 


14,08398 



To find the present worth of any annuity, by this Table, we 
have only to multiply the present worth of $1, found in the Ta~ 
«. hie, by the given annuity, and the product will be the present 
worth required. , 

8. What sum of ready money will purchase an annuity of $300, to con- 
tinue 10 years? 

Thb presont worth of $1 annuity, by the Table, for 10 years, n $7,38008 ; then 
7,36008 X'300 =* $a208,fl24, An*. 
* 9. What is the present worth of a yearly pension of $60, to continue 9 
years? (1100034) 3 years? (1693806) 4 years? (207906) 8 years? (3725874) 
h years ? (6381952) 30 years ? (8258898) A. $2364,9624. 

10. What. salary, to continue 10 yoars, will $2298,194 purchase? 
TWs example is the 8th example reversed ; consequently, $2268,024 -7- 7,3600$ 
sr&X), the annuity required, A. $300. 
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.1 

Hence, to find that annuity which any given sum 
will purchase; — 

Divide the given sum by the present worth of $1 annuity for 
the given time, found by fabU II. ; the quotient wm be the annui- 
ty required. 

11. What salary, to continue 90 yean, will $688,95 purchase ? A. $00 -J-. 

To divide any sum of money into annual payments, 
which, when due, shall form an equal amount, at' 
compound interest ; — 

IS. A certain manufacturing establishment, in Massachusetts, was actually 
sold for 197000, which was divided into 4 notes, payable annually, so that the 
principal and interest of each, when due, should form an equal amount, at 
compound interest, and the several principals, when added together, should, 
make $27000 j now, what were the principals of said notes? <* 

It is plain, that, in this example, if we find an annuity to continue 4 years, 
which $27000 will purchase, the present worth of this annuity for 1 year wiu 
be the first payment, or principal of the note } the present worth for 9 years, 
the second, and so on to the last year. 

The annuity which $97000 will purchase, found as before, is 7791,97039 -f-. 

JVote, To obtain an exact result, we must reckon the decimals, which were 
rejected in forming the tobies. This makes the last divisor 3,4651056. 

/ The 1st it $7350,915, amount for 1 yr. $7791,97039 



. 9d .. $6934,895, 2 .... $7791,97039 

An*. { 34 .. $6542,368, 3 .... $7791,97039 

\ ...... 4th .. $6171,970, 4 .... $7791,97039 

C Proqf, $36999,9984- 



PBRXmFTATZON. 

1TXCXX. PcmMiTTATroN is the method of finding how many difiares* 
ways any number of things may be changed. 

L How many changes may be made of the three first letters of the al- 
phabet ? 

In this example, had there been but two letters, they could only be changed 
twice : that is, a, »', and b t a ; that is, 1 X 9 =c 9 j but. as there are three In- 
ters, they may be changed 1 ><9 X 3 = 6 times, as follows:— 

1 fa, b, c. 

2 a, c, b. 
3 4 b, a, c. 

4 j b, c, a. 

5 c, b, a. 

6 l,c, a, a. 

Hence, to find the number of different changes or 
permutations, which may he made with any given 
number of different things ; — 

Multiply together all the terms of the natural series, from I 



k POSITION. K3 

lip to the given number, and the Utst product wut hi the num- 
ber of changes required, 

9. How many different ways may the ft* 5 letters of the alphabet be ar- 
ranged? A. ISO. 

8. How many changes may be runs; on 15 bolls, and hi what time may they 
be rung, allowing 3 seconds to every round? A. 1307674368000 changes; 
immiWOO seconds. 

4. What time will it require for 10 boarders to seat themselves differently ev- 
ery day at dinner, allowing 365 days to the year ? A. 9941&££ years. 



f . Of how many veriateoas- wiM the 96 letters of the alphabet admit ? 

A. 4a3»14bli3o0056335WUW00Ov 



JPOSETXOCT 

Is a rnle which teaches, by the use of supposed numbers, to find true ones. It 
is cUvidediote-two parts, called Single and Double. 

0XKCMLS POSITION. 

VXCXXXa This rule teaches to resolve those questions whose results 
are proportional to their suppositions. 

, 1. A 9cboolma«ter, being asked how many scholars he had, replied, "If. I 
had as many more as I now have, one half as many more, one third, and oaf 
fourth as many more, I should have 296." flow many had he ? 



Let as suppose he had 24 

Then as many more — 24 

£ as many = 12 

} as many = 8 

\ as ma»y = 6 

~74 



We have now found thai we did not suppose 
the right number. If wo had, the amount would 
have been 296. But 24 has been increased* in 
the name manner to amount to 74, that some un- 
known number, the trtte number of scholars, 
must be, to amount to 296*. Consequently, it is 
c!»ri(»cts, that 74 has the same ratio to 296 that 
21 haa to the true number. The question may, 
therefore, be solved by the following statement : 
As 74 : 296 : : 24 : 96, Aus. 



This answer wc prove to be right by increasing it by itself, one half 
itaelf, one third itself, and one fbui th itself; 

Thus,< 



96 
96 
48 
32 
24 

296 



From these illustrations we derive the following 

RULE. 

I. Suppose any number you choose, and proceed with it in 
the same manner you would with the answer, to see if it were 
right. 

II. Then say, As this result : the, result in the question : : th$ 
supposed number ; number sought. ' 

More Exercises for the Slate. 

. 9. -James lent WHM&m a sum of money on interest, and in 10 years tt ajmws&S^ 
ed ta #1600 } what was {he turn tout? A. $1004. 

*2 - 



AM ARITHMETIC. 

3. Tb*ee tmvohants gained, by trading , $1990, of which A took a oertain 
ram, -B took throe time* at much at A," and O four times as much aa B : 
what share of the gaiu had each? A. A's share was $130-. B'e. 8300, and 
C»t,$1440. 

4. A person, having about him a certain number of crowns, said, if a third, 
a fourth, and a sixth of them were added together, the sum would be 45 ; 
how many crowns had he ? A. 60. 

5. What is the age of a person, who says, that if *fe of the years be has 

lived be multiplied by 7, and } of them be added to the product, the sum would 
be 283? A. 60 years. 

6. What number hi that, which, being multiplied by 7, and the product 
divided by 6, the ouotiant witt be 14 ? .4. 12. 



DOUBXiB P08XTX01T. 

If XCftTYTa This rule teaches to solve questions by means of two sup- 
nosed numbers. 
In Single PosM**, the number sought is always multiplied or divided by soma 

Coposad number, or increased or diminished by itself, or some known part of 
ielf. a certain number of times. Consequently, the result will be propor- 
tional to its supposition, and but one supposition will be necessary j but, in 
Dsuble PosUisn we employ two, for the results are not proportional to the sup- 
positions. 

1. A gentleman gave his three sons $10068, in the following manner : 
to the second $1000 more than to the first, and to the third as many as to tha 
irst and second. What was each son's part ? 
Let us suppose the share of the first, 1000 \ 

Thentke second— 2000 § The shares of all the sons. 
Third =3000 f will, if our supposition be cor- 

/ rect, amount to $10000: but, 

Total. &m 1 as they amount to $6000 only, 

1 we call the error 4000. 

This, subtracted from 10000, leaves 4000 / 

fhtppose, again i that the share of the first teas 1500 \ 

Then the second =2500 1 

Third =4000 ff We perceive the 

— — / error in this case to 

8000 1 be $3000. < 

8000 / 

The first error, then, is $4000, and the second $9000. Now, the difference 
between those errors would seem to havo the same relation to the difference 
of the suppositions, as either of the errors would have to the difference 
between the supposition which produced it and the true number. We can 
easily make this statement, and ascertain whether it will produce such a result : 

As the difference cf errors, 2000 : 500, difference of suppositions : : either 

of the errors, (say the first) 4000 : 1000, the difference between its supposition 

and the true number. Adding this difference to 1000, the supposition, tha 

amount is 2000 for the share of the first son } then $3000 that of the second, 

• $5000 that of the third , A as. For 2000-}-3000-f-5000 =10000, tlie whole estate. 

Had tho supposition provod too great, instead of too small, it is manifest that 
we must havo subtracted this difference. 

The difference;* between the results and the result in the question are called 
grrors .- these are said to be alike, when both are either too great or too small ; 
unlike, when oat is too great t and the other too small. , 



MISCELLANEOUS EXAMPLES. 
From these iHtistrations we derive the following 

RULE. 

I. Suppose any two numbers, and proceed with each according 
to the manner described in the question, and see how muck the 
result of each differs from that in the miestion. 

II. Then say, As the difference* of the errors : the difference 
of the suppositions : : either error : difference between its sup' 
position and the number sought. 

Mere Exercises far the Slate* 

9. Three parsons disputing about their ages, says B, "I am 10 years older 
than A ;" says C, " I am as old as you both :" now what were their several 
ages, the sum of all of them being 100 ? Am. A's, 20 ; B's, 30 ; C'sj SO. 

3. Two persons, "A and .B, have the same income ; A saves \ of his yearly ; 
bat B, by spending $150 per annum moro than A, at the end of 8 years finds 
himself $400 in debt ; what is their Income, and what does each spend per an- 
num ? 

First, suppose each had $900 : secondly, $300 : then the errors will be 400 
and 900. A. Their income is $400 ; A spends $300, B $450. 

4. There is a fish whose head is 8 feet long, his tail is as kmg as his head 
and half his, body, and his body is as long as his bead and tail ; what if the 
whole length of the fish ? 

First, suppose bis body 30 *, secondly „28 j the errors will then be 1 a***. 

•a. 32 feet 

5. A labourer was hired 80 days upon this condition,— that for every day he 
was idle he should forfeit 50 cents, and &>/ evmry day he wrought he should re- 
ceive 75 cents ; at the expiration of **»e time he received $25 j now how many 
days did he work, and how nM"*y days was he idle ? 

A. He worked 59 days, and was idle SB. 




1. There is a room, one side of which is 90 feet long and 8 feet high ; how 
many square feet are contained in that sido ? 

This side is a regular parallelogram (IT JjXXIX.) : and, to find the square 
contents, we have seen that we must multiply the length by the breadth j 
thus, 20 ft. X 8 ft. =^= 160 sq. ft., Ans, But, had we been required to find the 

square contents of half of this par- 
allelogram, as divided in the figure 
on the left, it is plain that, if we 
should multiply (90) the whole 
length by & or (8) the width, or, ia 
thid case, the height, the product 
wpftld be the square contents in this 
half, that is, in the figure BCD; 
thus, i of 8 = 4 ; then. 4 V20 =80 
sq. ft., which is precisely * or 160, the 
square contents in the- whole figure. 



A , 


B 


• 
• 
• 
• 
• 
• 
• 
* 


• 
• 

1 



J) Sue. 30. 



The half B C D is called a triangle, because it has, as you see, 3 sides and 
3 angles, and because the line B C rails perpendicularly on C D ; the angle at C 
|s called a right angle j the whole angle, then, BCD may properly be called 
a right-angled triangle. 

. * The difference of the errors, when alike, will be one suHraUed from the 
other ; when unlike, one added to the other. 



use 

The lineBC b oiled a ftrfenikvUr t Gpthe6«*,andDB the JrjpotJfe. 



AH*. Both the base and per Deadicuhu are sosxlimes ealfcd the lege of tb» 
triangle. 

Hence, to find the area of a right-angled triangle ; — 

Multiply the length of the base by £ the length of the per- 
pendicular ; the product wUl be the area required. 

9. What is the area of a triangular piece of land, one aide of which is 40 
rod*, and the distance from the corner opposite that aide to that side 20 rods ? 



Ant. %jL X *> = 400 rod*. 
Jfrte. To find Os art* of*** mgidar figure, Avid* itimU IrsMgfsv. 




4V" 

y 






g In ary right-angled triangle, it has Keen ascer- 
tained, that the square of the hypothenuse h> 
jj equal to the sum of the squares of the other two 
j» sides. Thus, in the adjace nt figure, 40 a = 1000, 

I . and 30" =900 ; then, ^900 +1600== 50, the 
r hypothenuse 



_ Baae. 40. B 

ITHBncerta^find the hypothenuse, when the legs 
lure given ; — ^\ 

x Add the squares of the two legstogether, and extract the square 
root of their sum. 

II. When the hypothenuse and one leg are given, 
to find the other leg ; — 

Front the square of the hypothenuse subtratt the square of the 
given leg, and the square root of the remainder will be the other* 

3. A river 80 yards wide passes by a fort, the walls of which are 00 yard* 
high ; now, what is the distance from the top^wT the wall to the opposite bank 
•of the river? 

In this example we are to find the hypothenuse. Ans. 100 yards. 

4. There is a certain street, in the middle of which, if a ladder 40 feet long 
•be placed, it will reach a window 94 feet from the ground, on either side of 
•aid street *, what is the width of the street ? 

In this example, wc are to find the length of the hose of two triangles, and 
then the som ot these will be the distance required. Ans. 64 feet. 
- 5. There is a certain elm, 90 feet in diameter, growing in the centre of a chs 
cuier island ; the distance from the top of the tree to the water, in a straight 
line, is 130 feet ; and the distance from the foot 00 feet ; what is the height of 
the tree ? 

As the tree is 90 feet in diameter, the distance from its centre to the water it 
the length of the base, that is, 10 -f 90 = 100 feet. A. 66,333 ft. -f-. 

6. Two .ships sail from the same port ♦, one goes due north 40 leagues, the 
Other due east 30 leagues j bow far are they apart ? 

We. are hereto find the hypotbenuae. A. 50 kaguesv 



MISCELLANEOUS EXAMPLES. 



9V 



7. A man, in a hunting excursion, shot 
a squirrel from the top of a stately oak, 
80 feet high, its diameter being Meet ; 
the person stood 19 pace* from the tree 
(3 feet being equal to one pace) ; now, 
how for was it Atom the squirrel to the 
place where the hunter stood, when he 
discharge&bis piece ? A. 100 ft. 




I9ftte** 




8. What is the circumference of a wheel, the diameter Af which is 8 feet I 

The circumference of a circle is greater, you are sensible, than 
the diameter, being a Utile more than 3 times, or, more accurate- 
by, 3,141592 times the diameter. A. 95,13 4- ft. 

9. What is the diameter of a wheel, or circle, whose circumference is Id 
fset? jj. 4 ftl, nearly. 

10. If the distance through the earth be 8000 miles, how man j miles around 
it ? A. 35132,7 miles, nearly. 

11. What is the area or contents of a circle, whose diameter is 6 foot, and iti 
circumference 19 feet ? 

Note. The area of a eircle may be found by multiplying 
half the diameter by half the circumference, or by multiplying 
the square of half the diameter by 3,141592. a. 98| ft. 

19. What is the area, of a eircle, whose diameter is 90 feet ? 

10* = 100 X 3,141599 a 314,1592, Ant 

13. What is the diameter of a circle, whose area is 314,1592 ? A. SO ft. 

14. What is the area, or square contents, of the earth, allowing it to be 3000 
miles in diameter, and 95000 ia.circumferen.ee ' 

Note. The area of a globe or ball is 4 times as much as the 
area of, a circle of the same diameter ; therefore, if we multiply 
the whole circumference into the whole diameter, the product 
will be the area. a. 900000000. 

15. What are the solid contents of a globe or ball 19 inches in diameter * 

/ The solid contents of a globe are found by multiplying its 
area by ■§■ of its diameter; a, OMt^x-J- mW inches. 

16. What are the solid contents of a round stick of timber, 10 inches in di- 
ameter, and 90 feet long I 

In this example, we may first find the area of one end, a* before directed for 
* circle j then multiply by 90 feet, the length. A . 11 feet, nearly. 

JVte«. Solids of this form may be called cylinders. 

17. What are the solid contents of a cylinder 4 feet in diameter, and 10 feet 
long? A. 195+ feet. * 

22* 



*8 ^-^ AETTHMETIC. 



Wbeo solids, being either roundr^r^^^^iapeT regularly till tbey eone t* 
« pomt. tbey contain just | w much asif they were all the way as largo u they 
are «t the largest end. 

When solids decrease regularly, as hut described, they are called pyramid*. 
When the base is square, they are called -square pyramids ; when triangular, 
mfUtngnlar f yesu sV ; and when round, eiretUar pyramids, or «onev. 

Hence, to find the solid contents of such figures ;-*- 

• Multiply the area of the largest end by | of the perpendicular 
hmght. 

r What are the solid contents of a cone, the height of which is 30 feet, and it* 
base 8 ftet in diameter f ^. 502,6 -^ ft. 

16. There is a pyramid, whose base is 3 feet square, and its perpendicular 

height Jgl feet j what are its solid contents ? jJ. 3* V § = 27 ft. 

w. What is the length of one sido of a cubical block, which contains flEMU 
soWftet? A. 21ft. . a 

SIS.. In a square lot of Ian*!, which contains 2648 acres, 3 roods, and 1 rod* 
w*at is the length of one side ? A. 651 rods. 

21. A grocer put 5 gallons of water into a cask containing 30 geJtort* of wins 
worth 75 cents per gallon ; what is a gallon of this muGtme worth, i 

1 Ji>64ftun~ 

23. i*be first terra of a geometrical series is 4, the hit 66084, and the ratio© , 
what is the sum of all the terms ? A. 68380 



93. " The great bet> and token it will be paid.— the public mind has beea< 

•iderably amused for a few days oast with a singular bet, said to have bee* 

made between a friend of Mr. Adams and a friend of Gen. Jackson, on the) 

eastern shore of Maryland. The bet was, that the Jackson man was to receive 

from the Adams man 1 cent for the first electoral vote that Jackson should 

receive over 130, 2 cents for the second, 4 for the third, and so on, doubling for 

' every successive Vote ; and the Adams man was to have one hundred dollars if 

, Jackson did not receive over 130 votes. According to thepreaaet appearances, 

Jackson will receive 170. 43 over 130, and the sum the Adams man. will hejee 

to pay, in that event, will be $87960030232,07. 

" But the joke does not appear to bo all on the Jackson meal's side. Th© 
money is to be counted, and it will take a pretty long lifetime of any common 
man to count out the ' shiners. ' Let's see: — allowing that a man can count 
sixty dollars a minute, and -thai he continues to count without ceasing, either 
to sleep, to take refreshment, or to koop the Sabbath, it will take him 
twenty-seven hundred and eighty-nine years, v early ; but allow him to work 
eight hours a day, and rest on the Sabbath, he will be occupied 9789-f- years* 
so that the Adams man, wlien he is called upon for the cash, may tell oia 
Jackson friend, * Sit down, sir ; as soon as I can count the money you shaJl 
liave it j even the banks take time to count the money, you knew. 9 " 




A PRACTICAL StSTEM 

oir 

BO O K-K E E PING, 

FOR 

FARMERS AND MECHANICS. 



Almost all bersous, in the ordinary avocation* of life, unless they adopt 
some method or keeping their accounts in a regular manner, will be subjected 
to oontinual losses and inconveniences j to prevent which the following plan or 
outline is composed, embracing the principles of Book-Keeping in the moot 
simple form. Before the pnpil commences 4his study, it will not be necessary 
ibr bim to hare attended to all the rubs in the Arithmetic j but he should 
make himself acquainted with the subject df Book-Keeping, before he is suf- 
fered to leave school. . A few examples only are given, barely sufficient to give 
the learner a view of the manner or keeping books ; it being intended that the 
pupil should be required to compose similar ones, and insert them in a book 
adapted to this purpose. 

Book-Keeping is the method of recording business transactions- It is of two 
kinds— single aid double entry •, but we shall only notice the former. 
<t Single entry is the simplest form of Book-Keeping, and is employed bv re- 
tailers, mechanics, farmers, fee. It requires a lmy-Book, Leger, and, when 
money is frequently received and paid out, a Cash-Book. 

DAY-BOOK. 

, Tiiis book should be a mittnte history of business transactions in the order 
of time in which they occur ; .it should be ruled with head lines, with one 
column on the left hand for post-marks and references, and two column* on 'the 
right for dollars and cents. The owner's name, the town or city, and the date 
of the first transaction, should stand at the "head of the first page. It is the 
custom of many to continue inserting the name of the town on every page. 
This, however, is unnecessary. It is sufficient to write only the month, day, 
and year, at the head of each page after the first. This should be written in 
a larger hand than the entries. 

On commencing an account with any individual, His place of residence should 
be noted, provided it is not the same as that where the book is kept. If it be the 
same, this is unnecessary. • Ab it often happens that different persons bear the 
same name, it is well, in such case*} to designate the individual with whom the 
account is opened, by stating his occupation, or particular place of residence. 

When the conditions of sale or purchase vary from the ordinary customs of 
the place, it should be stated. Every month, or oftener, the Day-Book should 
be copied or -posted into the l<eger, as hereafter* directed. The crosses, on the 
the left hand column,, show that the charge or credit, against which they 
stand, is posted, and the figures show the page of the Legor where the account 
is posted. Soma use the figures only as post marks. 

Every article sold on credit, except when a note is taken, should be immedi- 
ately charged, as it is always unsafe to trust to memory. Also, all labour per* 
formed^ or any transaction whereby another is made indebted to us, should -be 
immediately entered on the Day-Book, If farmers and mechanics would strict- 
ly observe litis role, they would not only save manv quarrels, but much money. 
In this respect, at least, follow the example of Dr. Franklin, who never c*BAtt»a> 
to make a charge as soon as it could be done Ktrrat .taftst ^ *ma*Jgs >X&. >fe~ 
morrow, when it can be made to-day. 



FORM OF A DAY-BOOK. 



Edwakd L. Peckham. Boston, Jan. 1, 1829. 



i X 



i X 



James Murray j Jr. . . Dr. 

To 1 giU. Lisbon Wine, $1,98 

«6yde. Calico, «37|eta 2^» 

" 9 yds. Broadcloth, a 04,50 9,00 



Robert Hawkins, Blacksmith, . . 

To 817 11m. Iran, « 8 eta 



Dr. 



* X Thomas Yeoman*. Cr. 

ByCaeh, 



2 X 



2 X 



Archibald Tracy, Salem, Dr. 

To 1 piece Broadcloth, containing 39 yds., a $3 per yd., 
90 days' credit, . 



13 



17 



17 



75 



8 X 



2 X 



2 X 



James Warren, Wartland, . * . . * Dr. 

ToleaakNaib, 295 lbs,, a 8 eta. . . . 

Cr. 

By 37 lbt. Cheese, a 10 cts $ 3,70 

« 411bi. Feathers, a 70 cts 96,70 

Balance to be paid in Corn, at market price. — — 



Isaac Thomas, Brattle Square, . . • Dr. 

To 33 falls. Molasses, a 50 ots. . 



WiUiam AngtU, R6xbmy, 

To 300 It*. Pork, at 7 ota. 
" 30 bu. Corn, • 45 eta 



Dr. 

$91 ,00 
18,50 



87 



18 



16 



7S 

. 

00' 
00 

40 
00 



2 X 



Samuel Stone, Dr. 

To 50 lbs. Harness Leather, a 30 eta. .... $15,00 
" 7 tons Hay , a $10 . . . . . . . . . 70,00 



George Carpenter, Dr. 

To 17 Brooms, a 12 cts. . . . , $9,84 

" 7 lbs. Butter, a 90 cts. .M0 

" 4 lbs, Cheese, alOeta ,40 



34 



50 



3 X 

i 



Jesse B. Sweet, Mendon, Dr. 

Te 1 hbd. Molasses, 98 — 6 =r 93 galls., a 30 eta. , . * . 

Cr. 

BfCamh, . . ... . . . . . . . . ', . 



85 



00 



3 

97 

15 



84' 

80 
00 



# 



*} 



* X 



« 

« X 

* X 



8 X 

* X 

* x 

2 X 



• X 



• X 



13 
14 



oo 



40 



97 



00 



00 



FORM OF A DAY-BOOK. JMH 

Jan. 5, 1829. 

Jesse Metcay, Tanner, Dr. 

To 20 Calfskins, a $5 #100,00 

-" 50 Dried Hides, a *4 . .900,00 

(JO days' credit. — . 

■ ■ l - • ■ - - 

Jawej Murray, Jr. Or. 

By 90 bo. Corn, a. 60 cts. . . 01940 

" 4 bu. Oats, a 40 ets lJfiO 

^- 6 =— H. 

James Warren, Dr. 

To 91 bu. Cora, a 60 cts. 

Jtrthibald Tracy, Dr. 

To 1 cord Wood, " 06,00 

" 30 lbs. Feathers, • 70 ets. ........ 91,00 

Robert Hawkins, • . t Or. 

By shoeing my Hone. . 13.00 

" " "Oxen, . . . ^ 3jw 

— -* ■ i 7 : . - - . 
Samuel Stone, Dr. 

To S yds. Broadcloth, a $4 A8.00 

" 4 pr. Shoes, o $r . V , 'JjoO 

1 1 - - - 

Thomas Yeomans, ......... Dr. 

To 900 bu. Corn, a 70 cts. .... . 

- ■-■■ ■ - - ■ Q 

Jesse B. Sweet, />r. 

To 30 quintals Fish, a 03,75 

George Carpenter, Dr. 

To 900 lbs. Cheese, a 8 cts $16,00 

" 1 firkin Butter, 76 lbs., weight of tub, 10 lbs. = 66*7 

A 80 cts. 'i froa 

Archibald Tracy, /j^ 

To 9 bbit. Flour, a 010 «n*on 

" 95 lbs. Lard, • 10 cts. * * *^S 

" 3 bu. Salt, a 66 cts ! ! ! 198 

.. Isaac Thomas, Dr. 

To 50 yds. Calico, a 99 cts * an'on 

« 75 yds. brown Sheeting, a i4 ct ! . lOft) 

Or 
By Order on Goodrich fit Lord,/or 012^80 \ \>a^ 



19 
140 

112 



00 
00 



99 



90 



94 



91 



50 



SQ9 



LEGER. 
Jan. 9, 1829. 



P 



3 X 

• X 

I X 

1 X 



2 X 



3 X 



1 X 



Jesse Mttcalf, , . . . 

To 500 pr. Men '• 8hoes, a 95 eta. 

lf>- 



Dr. 



ffUliam Angdl, 

By 900 Hm. Laid, a 6 cts. 
M 350 lbs. Bacon, a 19 cts. 



Tlwmas Yeomans, 

Xb 3 bbku' Flout, • $9,50 , 



.-Dr. 



Robert Hawkins, . , . 

To 190 lbs. Blistered Steel, a 8 cts. 
" NO lb*. Russia Iron, a 5 cti. , 



Dr. 

$9,60 
5,00 



James Murray t Jr. 

To lOlbs.Bugar, all eta. 
" 90 1U. Cofce, a 15A. 
asses, 4t 37 ( 



<i 



6 galls. Molasses, .« 87 eta. 



Dr. 

. 3,00 
. 2,22 



Or. 

$12^)0 
. 49,00 



-13- 



•fome* Hammond, . 

To 1 M»l. Flour, 

1 3bu.C©H»,«65oU. . . . 
' 6galla.Wtne,a$l,95 . . 
' 3 lbs. Cofee, a 16 eta. . . 
* 4 bo. Salt, a 70 cts. . . . 
< 1 B>. Y. H. Tea, . . . . 
« 14 lbs. Sugar, al9cU. . , 
« 3 yds. Broadcloth, a $9,50 
' IS yds. Shirting, a 19 eta. . 



Dr. 

$10,00 
.1,95 
, 7^50 
. ,48 
. 2,80 
. 1,95 
. 1,68 
. 7/50 
. 9^98 



13- 



Jamts Murray^ Jr. *• • 

To 6 lbs. Raisins, « 90 ets. . . . 
M 5 galls. Currant Wine, a 75 eta. 



Dr. 

$1,90 
. 3,75 



475 



96 



14 



6 



e 
00 

50 



60 



38 



54 



35 



00 



44 



95 



LEGER. 

This book is used to collect the scattered accounts of the Day-Book, and to 
arrange all that relates to each individual into one separate statement. The 
business of collecting these accounts from the Day-Book, and writing them in the 
Leger, is called potting. This should be done once a month or oftener. Debts 
due from others, and entered upon the Day-Book, are placed on the side of Dr. i 
whatever is on the Day-Book as due to another is placed on the aide of O. 

When an account is posted, the page of the Leger, in which this account is 
kept, is written in the left hand column of the Dav-Beok. 

Every Leger should have an alphabetical Index, where the names of the 
several persona, whose accounts are kept in the Leger, should be written, and 
tMo pa&> noted down, , . , , _ 

Leger U frill, and a new one w opened, the accounts in the format 
Avfimd, and the balance*) trandatteAXo t\» \ww\Avt. 




FORM OF A LEGE*. 



983 



EXPLANATION OF THE LEGER, AND THE MAN- 

NER OF POSTING. 

It will be Men, that the name of James Murray, Jr. stands drat on the Day- 
Book ; of course, we shall poet hit account first. We enter his name on the 



first page of the Leper, in a large, fair hand, writing Dr. on the left, ami Or. 
on the right. At the top of the left hand eolumn we enter the year, onder 
which we write the month and day when the first charge was made hi the Day- 
Book, and in the next column the page of the Day-Book where the charge 
stands. Then, as there are several articles in the first charge, instead of 
specifying each article, as in the Day-Book, we merely say. To Sundriu. and 
enter the amount in the proper columns. This charge being thus posted, we 
write the page of the Lager, viz. 1, in the left hand column of the Day-Book, 
and opposite to it a X» to "^ow more distinctly that the Charge is posted. We 
then pass a finger carefully over the names, till we again come to the name of 
Jams* Murray, Jr., which we find on the second page j bat. as this is credit, 
we enter it on the credit side, with the date and page in their proper columns. 
We then enter the Leger-page and cross, as before, and then proceed again in 
search of the same name, until every charge and credit is transferred into the 
Lege?. The next name it to be taken and proceeded with in the same way as 
the first ; and so continue till all the accounts are patted. 

As it it uncertain how extensive an account may be when once opened, it it 
better to take a new page for every name, until all the Leger-paget are occu- 
pied. By this time, it is probable, several accounts will have been settled :' 
we may then enter a second name on the tame pages, and to continue till all 
the pages are full. 

Whenever any account it tattled, the amount or the balance it ascertained, 
and the settlement entered in the Leger. The settlement may also be entered 
in the Day-Book j and many practise this, although it is not essentially neeee- 
tary. But it is essentially necessary that one, if not both the books, should 
show how every account is 'settled, whether by cash, note, order, goods, or 
Whatever way the amount or balance is liquidated: 

N. B. In nuking out bills, the Leger is used as a reference to tin chargta in 
the Qay-Book, which mutt be exactly copied. 



FORM OF A LEGER. 



Dr. 



James Murray, Jr. 



Cr. 



JxSS. 
Jan. 1. 
" 10. 
" 13. 



To Sundries, 
do. 
do. 



e. 

17 

6*32 



13 
6 
4 



$JM144 



95 



1839 

Jan. 5. 

« 15 



2 



By Corn and Oats, 
By Cash, tobtl. 



13 



10 S4 



$34 



c. 
60 



44 



Dr. 



B#bert Hawkins, 



Or. 



1829. 
Jan. 1. 
." 10. 



To Iron. . '. . 
" Sundries, . 



•l7 
14 

m 



c. 
36 

60 

96 



1839. 

Jan. 6. 

" 12. 



By Work, . . 
" Note, a0O days* 



26 



» \ r 



|9196 



00 
96 



264 



FORM OP A LBGER. 



P 



Dr. 

Jan. 7. 
" 10. 



Thomas Yeomans, 



Cr. 



9 
3 



To Corn, 
«« floor, 



ft. 

98 



$168 



c. 
00 
50 

50 



1899. 

Jan. 1. 

« 11. 



By Oath, . . 
" Cheek, for bal. 



75 
92 

$168 



e. 
75 
75 

50 




Archibald flVoiy* 



Cr. 



Jan. 3. 
" 6. 
« 9. 



To Broadcloth, 
" Sundries, ' 
do. . • 



* 

87 
27 
21 



$138 



c. 
00 
00 

48 

46 



1629. 
Apr. 2. 



By Caah, 



& 



e. 

48 



Some* barren, 



Cr. 




Dr. 



George Carpenter^ 



Ian. 5. 1 
« 9. 2 



To SondxiM, 
do. 



•33 



e. 
84 
90 

04 



1899. 
Jan. 15. 



ByNote,«8>dftyi, 



38 04 



I 



« 



CASH-BOOK 



MB 



Br, 



158: 

Jen» 5. 



Jem & Sweet, 



Jan. 5. 
" SO. 



465 



XV. 



« 



To Molasses , 

«• Fish, . , 



97 
112 



•140 



•« 
60 
SO 

10 



By Caah, . . 
(t Caeh,tobaL 



BB 



Dr. 



Jesu Metcalf, 



15 



00 



195 10 



•140 



10 



Or. 



iaao. 

Jan. 5. 
«• 9. 

• 


B To Sundries, . 

3 " Show, . . 


475 
9775 


00 
00 


1898. 
Apr. 7. 


By his Check, . 


• 
775 


c. 
00 


jDr. /ame* Hammond, Or. 


1899. 
Jan. 12. 3 


1 To Sundries, . 1 35 


H 


1829.' 
Jan. 30. 


By Order oa Brown 
Ml Ives, ... 


• - 
35 44 



INDEX TO THE LEGER. 



Angell, William 'sT 



Carpenter, George 2 



H 

Hawkina, Bofaert 1 

Hammond, James 3 



M 

Murray. James, Jr. , 
Metcalf, Jesse . . - 



1 
3 



Sweet, Jesse B 3* 

Stone, Samuel 9 



Thomas, lsaat 
TracyTArchibald 



• •»•♦* 
9 



W 

Warren, James 2 



Yeomans, Tbomas & 



CASH-BOOK. 

Villi book leaet uc the paymenta and receipts ofcash 

It is kept by making caah Dr. to cash on hand and what is received, and Cr. 
tf whatever u jntfd but. 

At the end or every day or week, as may best suit the nature of the 
the cash on hand is counted, and entered on the CK aide. 

If there is no error, this will make the sum of the Dr. equal to that 
Or. A balance is then struck, and the caah oa hand earned again sj 



•fain upon the 



i 



*sc 



Dr. 



BILLS, 

FORM OF A GASH-BOOK. 
CASH. 



Cr. 



Jan.9 



1837. 




Jan. 1 


ToOaek on hand 


9 


" J, Thompson 


(i 


" J.Hart,paidace»t. 


3 


<* H. Palmer on note 


4 


" S. Snowdoa 


5 


" J. Mcrvinonacc't. 


6 


" 8. Crane 


«« 


Sales of Merchandise 



8 



637 
37 
66 

1S7 
84 
17 

100 

311 



1389 



550 



t. 

50 
94 
43 
98 
73 
90 
90 
18 

86 

65 



By reat of store for; 
om quarter, 



we tori 
r,paid> 
ivlor '" J 



Thomas Tayl 
**¥m- note to R.) 

Thacher \ 

" Family expenses 
" Merchandise bo»t \ 

of T. fbamor $ 
Cash on hand 



6a w 



w 

97 
614 
550 



1389 



83 
61 
97 

65 

m 



*\l 



Form of a BUI from the preceding Work. 

Mr. Junes Murray 

to Edward L. Pcckham, Dr. 

$i e. 



1839. 

Jan.l. To 1 gall. Lisbon Wine $1,99 

" " " 6 ydi. Calico, a 37J eta 9,95 

« " « 3 yds. Broadcloth, a 84,50, 9,00 

-.•... — M13I17 

««10. « 10 lbs. Sugar, a 11 ets . . ... 1,10 1 

« 6 galls. Molasses, a 37J ct». . 9,93 

" 4» lbs. Coffee, a 15 cts. . . 3,00 






"19. 



" 6 lbs. Raisins, a 90 cts 1,90 

" 5galh. Currant Wine, a 75 eta. . ..... ... 3»Z5 



Cr. 

"5. By 90 bu. Corf), a 60 ets 19,00 

«u « 4 bu. Oats, a 40 cts , . . . 1,60 

*« 15. " Caab to balance, 10,84 1 

Errors excepted. 1 94 



6 



33 
«5 



-4 
94444 



4/1 



Boston, January IS, 1839. 



Mr. Jesse Metcalf 



EDWARD L. PECKHAtt, 



2d Form. 

to E. L. Peckham, 



1899. 

Jan. 5. To 90 Calf-Skins, a $5, 

" " " 50 Dried Hides, a $4, 

"9. ** 500 pair Men's Shoes, a 95cte. . .' . . . 

Received payment, by bis check on N, E. Bank. 



Dr. 

980 00 
47« W 



8775 OO 



Besfon, jfprd 7, 1899. 



EDWARD L. PECKHAM. 



r 



,-L* 
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No." I : Negotiable Note. 

♦78,50. Jo***,**? 5, 1897. 

On Demand, I pronto to pay Claude Lorraine, or Order, Seventy- 
eight DoUan Fifty Cents, with Internet, for value received. 

JAMES HONESTUS. 

r 

NdN k Note paydUe to Bearer. 

$40. Boston, Sept. 17, 1837 

Biz months from date, I promise to pay A. B., or Bearer, Forty Dol- 
lars for value received. SIMEON PAYWBLL. 

< ■ 

No. 3. Note by two Persons. 

4*00. Jhrlw, Oct. 86, 18B7. 

For value received, we, jointly and severally, promise to pay C. D., 
Order, on demand, Five Hundred Dollars, with, interest. 

HORACE WAD 

JAMES HART. 



No. 4. Note at Bank. 

$150. Boston, Feb. 95, 1819. 

Ninety-five days from date, I promise to pay Thomas Andrews, or 
Order, at the Phcenix Bank, One Hundred and Fifty Dollars, for value received. 

JOHN REYNOLDS. 



Remarks relating to Notes of Hand. . ' 

1. A negotiable note is one which is made payable to A. B. or ord*0r«—»lt is 
otherwise, when these words are omittod. 

2. By endorsing a note is understood, that the person to whom it is paya- 
ble writes his name on the back of it. For additional security, any other per- 
son may afterwards endorse it. 

3. If the note be made payable to A. B., or order, (see JVb, ],) then A. B. 
can sell said note to whom he pleases, provided he endorses it ; and whoever 
boys said note may lawfully demand payment of the signer of the note, and 
if the signer, through inability or otherwise, refuses to pay said note, the pur-, 
chaser may lawfully demand payment of the endorser. 

4. If the note be made payable to A. B., or bearer, {see JVb. 2,) then the 
signer only is responsible to any one who may purchase it. 

0. Unless a note be written payable on some specific future time, it should 
be written on demand ,* but should the words on demand be omitted, the note/if 
supposed to be recoverable by law. 

o. When a note ? payable at a future day, beeomee due, it is considered on 
Interest from that tune till paid, though no mention be made of interest. 

7. No mention need be made in a note of the rate of interest : that particu- 
lar is settled by law, and will be collected according to the laws of the state 
where the note is dated. In some states it is 6 per cent. j in others, 7. 

8. If two persons, jointly and severally, (see JVb. 3,) sign a note, it may be 
collected by law of either. 

9. A note is not valid, unless the words for value received be expressed. 

16. When a note is given, payable in any article of merchandise, or uimy sM i 
other than money, deliverable on a specified time.ai^*.x&te«o«*&\*^*^ 
dered in payment at said tine j otherwise ttahoAtat <£ \&* tm*»w* teasM**- 
the vsJtfe in atooay. 
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- Account with Interest. 

Mr. Thomas I. Spencer 

to H. Tisdall, Dr. 

1816— Nov. 1. 1V> 9 yards Cloth, a $7,50 per yard, 138,50 

Dae. 9. » « 6 nib. Wine, 4,25 per gallon, . . . 25,50 

1819— Jan. 1. " Balance of Interest, ...... • ♦ • SjflO 

$53,80 

Supra. Or. 

1817— Nov. 1. ByCash, $22^0 

J819—Jan. 1. Ditto in full, 31,30 

$53,t» 
Boston, Jan. 1, 1819. H. TISDAIJL 

A Receipt far Money on Account. 

Received of Junes Wardell Throo Dollars on account. 
Boston, June SI, 1816. SIMEON BRANDT. 

A General Receipt. 

Received of Jonathan Andrews Fourteen Dollars in fal l of al l ac- 
counts. HORACE HITTER. 
Boston, Dec. 31, 1837. 

Receipt for Money paid on a Note. 

Received of Leonard Temple Seventy-two Founds and Eleven Snif- 
fings, on his note for the sum of One Hundred and Seventy-two Pounds, and 
dated at Enfield, Oct. 27. 1896. D« THOMAS. 

Boston, August 97, 1898. 

An Order for Money. 
Messrs. R. Potter & Co. 

Pay James Thomas, or Order, Eleven Dollars, and this shall be your 
receipt for the same. SHEELAH SPENCER. 

Boston, Sept. 16,188. 

An Order for Gtooda. 
Mr. Albion N. Olney, 

Pay the Bearer Seventy-one Dollars, in foods from your store, ami 
change Your obedient servant. 

Or/«t*,P«:.31,l&97. R, RAYNAL- 

Jtbte. A receipt given in full of all accounts cuts off accounts only j but 
& receipt given In full of all demands cuts off not only all accounts, but all 
llemands whatsoever. 

An order, when paid, should be receipted on the back, by the person to 
whom it is made payable, or by some one duly authorised to sign for him ; bat 
rben it is made payable to bearer, or to A. B. or bearer, it may be receiptad 
v tiny one who prctfcttts it for payment. 
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